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(57) ABSTRACT 

The present invention provides methods, compositions, and 
kits, for determining the effects of one or more candidate 
compounds on hot flash Symptoms. In certain aspects, the 
methods, compositions, and kits can be used to identify 
compounds that decrease the incidence of hot flash Symp 
toms. In other aspects, the methods, compositions, and kits 
can be used to determine whether candidate compounds 
increase the incidence of undesirable hot flash Symptoms 
when administered to a Subject. 
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METHODS, COMPOSITIONS, AND KITS FOR 
PREDICTING THE EFFECT OF COMPOUNDS ON 

HOT FLASH SYMPTOMS 

1. REFERENCE TO RELATED APPLICATIONS 

0001. The present application is entitled to and claims the 
benefit of U.S. Provisional Application No. 60/479,570, filed 
Jun. 17, 2003, which application is hereby incorporated by 
reference in its entirety. 

2. FIELD OF THE INVENTION 

0002 The field of the invention generally relates to the 
identification of the effect of candidate compounds on hot 
flash Symptoms based upon their effect on the regulation of 
expression of genes associated with hot flash Symptoms. 
More specifically, the invention relates to identification of 
compounds that decrease hot flash Symptoms and/or deter 
mining the effects of candidate compounds on hot flash 
Symptoms. In another aspect, the invention provides meth 
ods of determining whether candidate compounds increase 
the incidence of hot flash Symptoms as an undesirable side 
effect. 

3. BACKGROUND 

0.003 Hot flash symptoms are physical sensations that are 
experienced by Subjects, most commonly by Women under 
going menopause. AS many as 67% to 75% of women 
undergoing physiological or Surgical menopause report 
experiencing hot flash Symptoms. See Agarwal and Judd, 
1995, Osteoporosis. Etiology, Diagnosis, and Management, 
Riggs et al., eds., Ch. 16. "Management of Menopause, pp. 
351-354. Such symptoms generally include a sudden sen 
sation of heat radiating from the face, neck, and/or chest; 
chills, Sweating or perspiration; anxiety; tingling, and/or 
preSSure in the head. See id. Hot flash Symptoms generally 
do not present Serious medical issues; however, approxi 
mately 10% to 15% of menopausal women experience hot 
flash Symptoms of Sufficient Severity to Seek medical treat 
ment. See id. 

0004 Hot flash symptoms can also be caused as a side 
effect by compounds that modulate the estrogen receptor. 
For example, raloxifene, commonly administered in the 
treatment of Osteoporosis, causes approximately 11% of 
Subjects to experience hot flash Symptoms of Sufficient 
Severity to discontinue therapy. See Drug Facts and Com 
parisons, 2003, Wickersham et al., eds., Wolters Lewis 
Health, St. Louis, Mo., pp. 225-227. 
0005 Hot flash symptoms are believed to be mediated by 
endocrinological changes occurring in menopausal women 
that likely involve downward resetting of the central ther 
moregulatory mechanism. See Kronenberg and Downey, 
1987, Can. J. Physol. Pharmacol. 65:1312-1324. These 
changes are believed to be mediated by the hypothalamus 
and/or the pituitary gland. See id. 
0006 Hot flash symptoms have generally been treated 
with estrogen replacement therapy. See Agerwal and Judd, 
Supra. Unfortunately, estrogen replacement therapy presents 
Several Serious Side effects, including an increased risk of 
endometrial, ovarian, and/or breast cancer, cardiovascular 
disorders, hypercalcemia; glucose tolerance; depression, 
and hypothyroidism, among others. See Drug Facts and 
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Comparisons, 2003, Wickersham et al., eds., Wolters Lewis 
Health, St. Louis, Mo., pp. 217-219. 
0007 Thus, there remains an unmet need for compounds 
that can be used to treat hot flash symptoms without the 
deleterious Side effects presented by Standard estrogen 
replacement therapy. In addition, rapid, inexpensive meth 
ods for determining the effects on hot flash Symptoms of 
compounds indicated for the treatment of, for example, 
Osteoporosis to identify therapeutic agents that do not 
increase the incidence of hot flash Symptoms are also 
needed. 

4. SUMMARY OF THE INVENTION 

0008. The present invention provides methods, compo 
Sitions, and kits for determining the effects of candidate 
compounds on hot flash Symptoms. Further, the invention 
provides methods, compositions, and kits for identifying 
candidate compounds that decrease hot flash Symptoms. The 
methods and kits of the invention are based, in part, on the 
recognition of a correlation between the regulation of 
expression of certain genes by a cell and contact by the cell 
with compounds known to increase or decrease the inci 
dence of hot flash Symptoms. The methods and kits are 
described in reference to the embodiments of the invention 
that follow. 

0009. In certain aspects, the invention provides a method 
for determining the effect of a candidate compound on 
hot-flash symptoms that comprises contacting a first cell that 
expresses an estrogen receptor or estrogen related receptor 
with the candidate compound and determining the effect of 
the candidate compound on the first cell's expression of a 
panel of genes associated with hot flash Symptoms. 
0010. In certain embodiments, the methods further com 
prise comparing the first cell's expression of the panel of 
genes associated with hot flash Symptoms with a reference 
expression profile of the panel of genes associated with hot 
flash Symptoms. In certain embodiments, the expression 
profile of the panel of genes can be the expression profile of 
the panel of genes following contacting the cell with a 
compound Selected from the group consisting of estradiol, 
tibolone, raloxifene, and 4-hydroxy tamoxifen. 
0011. In other embodiments, the methods further com 
prise comparing the first cell's expression of the panel of 
genes associated with hot flash Symptoms with a Second 
cell's expression of the panel of genes associated with hot 
flash Symptoms following contact with a compound that has 
a known effect on hot flash Symptoms. The compound that 
has a known effect on hot flash Symptoms can be any Such 
compound known to one of Skill in the art without limita 
tions. In certain embodiments, the compound that has a 
known effect on hot flash symptoms can be selected from the 
group that consists of estradiol, tibolone, raloxifene, and 
4-hydroxy tamoxifen. 
0012. In certain embodiments, the methods of the inven 
tion further comprise determining that the candidate com 
pound decreases the incidence of hot flash Symptoms. 
0013 In certain embodiments, the cell that expresses an 
estrogen receptor can express estrogen receptor C. In other 
embodiments, the cell that expresses an estrogen receptor 
can express estrogen receptor B. In certain embodiments, the 
cell that expresses the estrogen receptor can express both 
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estrogen receptor a and estrogen receptor B. In certain 
embodiments, the cell that expresses the estrogen related 
receptor can express estrogen related receptor C. In other 
embodiments, the cell that expresses the estrogen related 
receptor can express estrogen related receptor B. In yet other 
embodiments, the cell that expresses the estrogen related 
receptor can express estrogen related receptory. In Still other 
embodiments, the cell that expresses the estrogen related 
receptor can express two or three estrogen related receptors, 
each of which is Selected from the group that consists of 
estrogen related receptor C, estrogen related receptor B, and 
estrogen related receptor Y. 

0.014) Any cell known by one of skill in the art to express 
the estrogen receptor or the estrogen related receptor, with 
out limitation, can be used in the methods and kits of the 
invention. In certain embodiments, the cell that expresses 
the estrogen receptor or estrogen related receptor can be 
Selected from the group consisting of a pituitary cell and a 
hypothalamus cell. In further embodiments, the cell that 
expresses the estrogen receptor can be a GH3 cell, a GH4 
cell, a PR1 cell, a MtT/E-2 cell, a alphaT3-1 cell, a D12 cell, 
an RCF-8 cell, and a GT1-7 cell. In certain embodiments, 
the cell that expresses the estrogen related receptor can be 
Selected from the group that consists of an A172 glioma cell, 
a MCF10a cell, a MCF12 cell, a MDA-MB-231 cell, a 
MDA-MB-435 cell, a MDA-MB-436 cell, a MDA-MB-468 
cell, a Hs 578T cell, a BT 20 cell, a BT 474 cell, a BT549 
cell, a SKBr 3 cell, a ZR 75.1 cell, a T47D cell, and a MCF7 
cell. 

0.015. Any technique known by one of skill in the art to 
be useful in quantifying expression of a panel of genes 
asSociated with hot flash Symptoms can be used in the 
methods of the invention, without limitation. In certain 
embodiments, the cell's expression of the panel of genes 
asSociated with hot flash Symptoms can be quantified by a 
technique Selected from the group of reverse transcription 
real time PCR, quantitative reverse transcription PCR, 
Northern blot assays, dot blot assays, reverse dot blot assays, 
RNASe protection assays, 5'-nuclease assays, reporter gene 
assays, branched DNA assays, bead array assays, and mul 
tiplexed array mRNA assays. In a preferred embodiment, the 
technique used to quantify the expression of the panel of 
genes associated with hot flash Symptoms is a multiplexed 
array mRNA assay. 

0016. The panel of genes that is associated with hot flash 
Symptoms can include any gene known by one of skill in the 
art to be associated with hot flash Symptoms, without 
limitation. In certain embodiments, at least one member of 
the panel of genes that is associated with hot flash Symptoms 
can be selected from the group consisting of Activin Beta E, 
Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Prolactin, ArgininoSuccinate Synthetase, 
Ribonucleoside Reductase 1, Interleukin-18, ARL gene 4, 
Calpain, EST196325, CPP32, EST208064, 2-alpha-1 
globin, Amiloride Binding Protein, Annexin 1, N27, HBP1, 
D-binding protein, FE65, Protein Kinase C type I, 
Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. 

0.017. In a more preferred embodiment, at least one 
member of the panel of genes that is associated from hot 
flash Symptoms can be Selected from the group consisting of 
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Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon. 

0018. In certain embodiments, expression of at least one 
member of the panel of genes can be upregulated in a cell 
that expresses the estrogen receptor or estrogen related 
receptor following contact with the candidate compound. In 
certain embodiments, expression of at least one member of 
the panel of genes can be not upregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with the candidate compound. In certain 
embodiments, expression of at least one member of the 
panel of genes can be downregulated in a cell that expresses 
the estrogen receptor or estrogen related receptor following 
contact with the candidate compound. In certain embodi 
ments, expression of at least one member of the panel of 
genes can be not downregulated in a cell that expresses the 
estrogen receptor or estrogen related receptor following 
contact with the candidate compound. 
0019. In certain embodiments, expression of Type II 
Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, and EST196325 
can be upregulated in a cell that expresses the estrogen 
receptor or estrogen related receptor following contact with 
the candidate compound. In certain embodiments, expres 
sion of Annexin 1, N27, and HBP1 can be not upregulated 
in a cell that expresses the estrogen receptor or estrogen 
related receptor following contact with the candidate com 
pound. In certain embodiments, expression of Protein 
Kinase C Subspecies epsilon can be not downregulated in a 
cell that expresses the estrogen receptor or estrogen related 
receptor following contact with the candidate compound. 
0020. In a preferred embodiment, expression of Type II 
Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, and EST196325 
are upregulated in a cell that expresses the estrogen receptor 
or estrogen related receptor following contact with the 
candidate compound; expression of Annexin 1, N27, and 
HBP1 is not upregulated in a cell that expresses the estrogen 
receptor or estrogen related receptor following contact with 
the candidate compound; and expression of Protein Kinase 
C Subspecies epsilon is not downregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with the candidate compound. 
0021. The candidate compound can be any compound 
known by one of skill in the art without limitation. In certain 
embodiments, the candidate compound can be an estrogen 
receptor modulator. In further embodiments, the estrogen 
receptor modulator can be a Selective estrogen receptor 
modulator. 

0022. The estrogen receptor modulator can be effective to 
treat any disease, condition, affliction, or disorder known by 
one of skill in the art to be treatable with an estrogen receptor 
modulator, without limitation. In certain embodiments, the 
estrogen receptor modulator can be therapeutically effective 
to treat or prevent osteoporosis. In other embodiments, the 
Selective estrogen receptor modulator can be therapeutically 
effective to treat or prevent post-menopausal Symptoms. In 
Still other embodiments, the Selective estrogen receptor 
modulator can be therapeutically effective to treat or prevent 
a proliferative disorder. 



US 2005/0064.462 A1 

0023 The proliferative disorder can be any proliferative 
disorder known by one of skill in the art to be treatable with 
an estrogen receptor modulator without limitation. In certain 
embodiments, the proliferative disorder can be endometrio 
sis. In other embodiments, the proliferative disorder can be 
cancer. In certain embodiments, the cancer can be Selected 
from the group consisting of breast cancer, uterine cancer, 
ovarian cancer, cervical cancer, testicular cancer, and proS 
tate Cancer. 

0024. In another aspect, the invention provides a method 
for rapidly determining the effects of a plurality of com 
pounds on hot-flash Symptoms, comprising Separately con 
tacting a Sample of cells that express an estrogen receptor or 
estrogen related receptor with each member of the plurality 
of compounds, and assessing the effect of each member of 
the plurality of compounds on each of the Samples of cells 
expression of a panel of genes associated with hot flash 
Symptoms, thereby predicting the effect of each of the 
compounds on hot-flash Symptoms. 

0.025 In certain embodiments, the method further com 
prises comparing the expression of the panel of genes 
asSociated with hot flash Symptoms by the Samples of cells 
with a reference expression profile of the panel of genes 
asSociated with hot flash Symptoms. In certain embodiments, 
the reference expression profile of the panel of genes can be 
the expression profile of the panel of genes following 
contacting the cell with a compound Selected from the group 
consisting of estradiol, tibolone, raloxifene, and tamoxifen. 
0026. In other embodiments, the method further com 
prises comparing the expression of the panel of genes 
asSociated with hot flash Symptoms by the Samples of cells 
with the expression of the panel of genes associated with hot 
flash Symptoms by a Sample of cells following contact with 
a compound that has a known effect on hot flash Symptoms. 
In certain embodiments, the compound that has a known 
effect on hot flash Symptoms can be Selected from the group 
that consists of estradiol, tibolone, raloxifene, and tamox 
ifen. 

0027. In certain embodiments, the methods further com 
prise determining that the compound decreases the incidence 
of hot flash symptoms. 

0028. In certain embodiments, the sample of cells that 
expresses the estrogen receptor can estrogen receptor C. In 
other embodiments, the Sample of cells that expresses the 
estrogen receptor can express estrogen receptor B. In yet 
other embodiments, the Sample of cells that expresses the 
estrogen receptor can express both estrogen receptor C. and 
estrogen receptor B. In certain embodiments, the Sample of 
cells that expresses the estrogen related receptor can express 
estrogen related receptor C. In other embodiments, the 
Sample of cells that expresses the estrogen related receptor 
can express estrogen related receptor B. In yet other embodi 
ments, the Sample of cells that expresses the estrogen related 
receptor can express estrogen related receptory. In Still other 
embodiments, the Sample of cells that expresses the estrogen 
related receptor can express two or three estrogen related 
receptors, each of which is Selected from the group that 
consists of estrogen related receptor C, estrogen related 
receptor f3, and estrogen related receptor Y. 

0029. In certain embodiments, the cell that expresses the 
estrogen receptor can be Selected from the group consisting 
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of a pituitary cell and a hypothalamus cell. In certain 
embodiments, the cell that expresses the estrogen receptor 
can be selected from the group consisting of a GH3 cell, a 
GH4 cell, a PR1 cell, a MtT/E-2 cell, a alphaT3-1 cell, a D12 
cell, an RCF-8 cell, and a GT1-7 cell. 
0030. In certain embodiments, the expression of the panel 
of genes associated with hot flash Symptoms by the Sample 
of cells can be quantified by determining the presence and 
amount of mRNA expressed from the panel of genes. In 
certain embodiments, the expression of the panel of genes 
asSociated with hot flash Symptoms by the Sample of cells 
can be quantified by a technique Selected from the group of 
reverse transcription real time PCR, quantitative reverse 
transcription PCR, Northern blot assays, dot blot assays, 
reverse dot blot assays, RNASe protection assays, 5'-nu 
clease assays, reporter gene assays, branched DNA assays, 
bead array assays, and multiplexed array mRNA assayS. In 
certain embodiments, the expression of the panel of genes 
asSociated with hot flash Symptoms can be quantified by a 
multiplexed array mRNA assay. 
0031. In certain embodiments, the expression of the panel 
of genes associated with hot flash Symptoms by the Sample 
of cells can be quantified by determining the presence and 
amount of protein expressed from the panel of genes. In 
certain embodiments, the expression of the panel of genes 
asSociated with hot flash Symptoms can be quantified by a 
technique Selected from the group of a western blot assay, an 
ELISA assay, a cytokine bead array, multiplexed protein 
detection assays, and an immunofluorescence assay. 
0032. In certain embodiments, at least one member of the 
panel of genes can be Selected from the group consisting of 
Activin Beta E, Type II Hexokinase, Multi Drug Resistance 
Gene, Parvalbumin, BAD2, Prolactin, Argininosuccinate 
Synthetase, Ribonucleoside Reductase 1, Interleukin-18, 
ARL gene 4, Calpain, EST196325, CPP32, EST208064, 
2-alpha-1 globin, Amiloride Binding Protein, Annexin 1, 
N27, HBP1, D-binding protein, FE65, Protein Kinase C type 
I, Glutamate Receptor subunit d1, VAPI, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. In certain embodiments, at least one member 
of the panel of genes can be Selected from the group 
consisting of Type II Hexokinase, Multi Drug Resistance 
Gene, Parvalbumin, BAD2, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and expression of at least one member of 
the panel of genes can be upregulated in the cell following 
contact with the candidate compound. 
0033. In certain embodiments, at least one member of the 
panel of genes can be Selected from the group consisting of 
Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon, and expression of at least one member of the panel 
of genes can be not upregulated in the cell following contact 
with the candidate compound. 
0034. In certain embodiments, at least one member of the 
panel of genes cambe Selected from the group consisting of 
Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and expression of at least one member of 
the panel of genes can be downregulated in the cell follow 
ing contact with the candidate compound. 
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0035) In certain embodiments, at least one member of the 
panel of genes can be Selected from the group consisting of 
Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and expression of at least one member of 
the panel of genes can be not downregulated in the cell 
following contact with the candidate compound. 

0036). In certain embodiments, the panel of genes com 
prises Type II Hexokinase, Multi Drug Resistance Gene, 
Parvalbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, and HBP1; expression of Type 
II Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, and EST196325 
can be upregulated in the cell following contact with the 
candidate compound; expression of Annexin 1, N27, and 
HBP1 can be not upregulated in the cell following contact 
with the candidate compound; and expression of Protein 
Kinase C Subspecies epsilon can be not downregulated in the 
cell following contact with the candidate compound. 

0037. In another aspect, the invention provides kits for 
determining the effect of a compound on hot flash Symp 
toms. The kits generally comprise at least one primer or 
probe that can be used to detect the presence and amount of 
an expression product of a member of a panel of genes 
asSociated with hot flash Symptoms. In certain embodiments, 
the primer or probe can be used to detect an mRNA 
expressed from a member of a panel of genes associated 
with hot flash symptoms. In other embodiments, the primer 
or probe can be used to detect a protein expressed from a 
member of a panel of genes associated with hot flash 
Symptoms. 

0.038. In a preferred embodiment, the kits can comprise at 
least one gene-specific nuclease protection probe that is 
Specific for a member of a panel of genes associated with hot 
flash Symptoms and that can be directly or indirectly detect 
able; and a Surface having multiple Spatially discrete 
regions, at least two of which regions are Substantially 
identical, and wherein the regions are adapted to Specifically 
bind to the gene-specific protection probe(s). 

0039. In yet another aspect, the invention provides com 
positions Suitable for determining the effect of a compound 
on hot flash Symptoms. The compositions may also be used 
in the methods and kits of the invention. The compositions 
of the invention generally comprise at least one primer or 
probe that can be used to detect the presence and amount of 
an expression product of a member of a panel of genes 
asSociated with hot flash Symptoms and a Suitable buffer, 
diluent, or excipient. The member of the panel of genes can 
be any member of a panel of genes associated with hot flash 
symptoms known by one of skill in the art without limita 
tion. 

0040. In certain embodiments, the primer or probe can be 
used to detect an mRNA expressed from a member of a 
panel of genes associated with hot flash Symptoms. In other 
embodiments, the primer or probe can be used to detect a 
protein expressed from a member of a panel of genes 
asSociated with hot flash Symptoms. In a preferred embodi 
ment, the composition comprises a plurality of gene-specific 
nuclease protection probes, wherein each member of the 
plurality of gene-specific nuclease protection probes hybrid 
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izes under Stringent conditions to an mRNA expressed from 
a member of a panel of genes associated with hot flash 
Symptoms. 

0041. In still another aspect, the invention provides 
arrays useful for the identification of the effect of a plurality 
of compounds on hot flash Symptoms. In certain embodi 
ments, the array can comprise a non-porous Surface; and a 
plurality of different oligonucleotides connected with the 
Surface, wherein at least one of the oligonucleotides hybrid 
izes under Stringent conditions to a member of a panel of 
genes associated with hot flash Symptoms, and wherein each 
of the different oligonucleotides is connected with the Sur 
face in a different predetermined region of the Surface. The 
member of the panel of genes can be any member of a panel 
of genes associated with hot flash Symptoms known by one 
of skill in the art, without limitation. 

5. BRIEF DESCRIPTION OF THE FIGURES 

0042 FIG. 1A presents the effects of estradiol, ralox 
ifene, tibolone, and 4-hydroxy tamoxifen on expression of 
BAD2 and MDR in GH3 cells; 
0043 FIG. 1B presents the effects of estradiol, ralox 
ifene, tibolone, and 4-hydroxy tamoxifen on expression of 
Prolactin and Parvalbumin in GH3 cells; 
0044 FIG. 1C presents the effects of estradiol, ralox 
ifene, tibolone, and 4-hydroxy tamoxifen on expression of 
HKII and Calpain in GH3 cells; 
004.5 FIG. 1D presents the effects of estradiol, ralox 
ifene, tibolone, and 4-hydroxy tamoxifen on expression of 
Il-18 and Annexin 1 in GH3 cells; and 
0046 FIG. 1E presents the effects of estradiol, ralox 
ifene, tibolone, and 4-hydroxy tamoxifen on expression of 
N27 (Vdup1) and Protein Kinase C, epsilon subspecies in 
GH3 cells. 

6. DETAILED DESCRIPTION OF 
EMBODIMENTS OF THE INVENTION 

0047 The present invention provides methods, kits, com 
positions, and arrays for determining the effect of candidate 
compounds on hot flash Symptoms. The methods, kits, 
compositions, and arrays are described according to the 
various embodiments of the invention presented in detail 
below. 

6.1. Definitions 

0048. The terms “reference compound(s)."compound(s) 
known to affect hot flash Symptoms,” and “compound(s) 
with a known effect on hot flash symptoms” are used 
interchangeably and generally refer to compounds that are 
known by one of skill in the art to increase or decrease the 
incidence of hot flash Symptoms when the compounds are 
administered to a Subject. Exemplary reference compounds 
include estradiol, tibolone, raloxifene, and 4-hydroxy 
tamoxifen. 

0049. The terms “candidate compound” or “candidate 
compounds' refer to one or more compounds whose effects 
on hot flash Symptoms are to be determined according to the 
methods of the invention. The candidate compound can be 
any compound known by one of Skill in the art without 
limitation. The candidate compound can be derived from 
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any Source known to one of Skill in the art without limitation. 
For example, and not by way of limitation, the candidate 
compound can be organic or inorganic, polar or non-polar; 
neutrally charged, positively charged, negatively charged, or 
Zwitterionic, a Small organinc molecule or a large macro 
molecule, etc. Candidate compounds Suitable for the meth 
ods of the invention can be obtained from any commercial 
source, including Aldrich (1001 West St. Paul Ave., Mil 
waukee, Wis. 53233), Sigma Chemical (P.O. Box 14508, St. 
Louis, Mo. 63178), Fluka Chemie AG (Industriestrasse 25, 
CH-9471 Buchs, Switzerland (Fluka Chemical Corp. 980 
South 2nd Street, Ronkonkoma, N.Y. 11779)), Eastman 
Chemical Company, Fine Chemicals (PO Box 431, King 
sport, Tenn. 37662), Boehringer Mannheim GmbH (Sand 
hofer Strasse 116, D-68298 Mannheim), Takasago (4 Volvo 
Drive, Rockleigh, N.J. 07647), SST Corporation (635 Brigh 
ton Road, Clifton, N.J. 07012), Ferro (111 West Irene Road, 
Zachary, La. 70791), Riedel-deHaen Aktiengesellschaft 
(P.O. Box D-30918, Seelze, Germany), PPG Industries Inc., 
Fine Chemicals (One PPG Place, 34th Floor, Pittsburgh, Pa. 
15272). Further, the effect of any kind of natural product on 
expression of genes associated with hot flash Symptoms may 
be determined according to the methods of the invention, 
including microbial, fungal or plant extracts. 
0050. The term “hot flash symptom(s)" refers to one or 
more Symptoms commonly experienced by Subjects, typi 
cally women, typically at menopause. Hot flash Symptoms 
can include, but are not limited to, a Sudden Sensation of heat 
radiating from the face, neck, and/or chest, chills, Sweating 
or perspiration; anxiety; tingling, and/or pressure in the 
head. Hot flash Symptoms can be experienced by Subjects for 
Short, e.g., Seconds, or long, e.g., hours, durations. 
0051. The term “upregulated” refers to an increase in the 
expression of one or more genes associated with hot flash 
Symptoms in a cell following contact of the cell with a 
compound that has an known or unknown effect on hot flash 
Symptoms. 

0.052 The term “downregulated” refers to a decrease in 
the expression of one or more genes associated with hot flash 
Symptoms in a cell following contact of the cell with a 
compound that has an known or unknown effect on hot flash 
Symptoms. 

0053. The term “panel of genes associated with hot flash 
Symptoms” refers to a plurality of genes, expression of each 
of which is modulated by a compound that has a known 
effect on hot flash Symptoms. A panel of genes associated 
with hot flash Symptoms can comprise as few as two genes 
or as many as 30, or more. In certain embodiments, the panel 
of genes associated with hot flash Symptoms comprises 2, 3, 
4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20, 22, or 24 genes 
asSociated with hot flash Symptoms. In a preferred embodi 
ment, the panel of genes associated with hot flash Symptoms 
comprises 10 genes associated with hot flash Symptoms. 
0.054 The term “high throughput method for determining 
regulation of gene expression” refers to any method known 
by one of skill in the art without limitation Suitable for 
determining the effects of a large number of candidate 
compounds on regulation of expression of genes. Such 
methods include, for example, but not by way of limitation, 
the multiplexed array mRNA assays, differential PCR, 
restriction mediated differential display, AFLP-based tran 
Script profiling, Serial expression of gene analysis, Massive 
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Parallel Signature Sequencing, dot blot assays, reverse dot 
blot assays, and bead array-based assayS. 

0055. The term “reference expression profile,” as used 
herein, refers to the profile of expression of a panel of genes 
asSociated with hot flash Symptoms in a cell following 
contact of the cell with a compound that has a known effect 
on hot flash Symptoms. The reference expression profile can 
be the profile of expression of genes associated with hot 
flash Symptoms in a cell following contact of the cell with 
any compound with a known effect on hot flash Symptoms 
known by one of skill in the art without limitation. In certain 
embodiments, the reference expression profile is the profile 
of expression of genes associated with hot flash Symptoms 
in a cell following contact of the cell with estradiol, tibolone, 
raloxifene, or 4-hydroxy tamoxifen. 

0056. As used herein, the terms “nucleic acid,”“nucle 
otide,”“polynucleotide' and “oligonucleotide' refer to prim 
ers, probes, oligomer fragments to be detected, oligomer 
controls and unlabeled blocking oligomers and is generic to 
polydeoxyribonucleotides (containing 2-deoxy-D-ribose), 
to polyribonucleotides (containing D-ribose), and to any 
other N-glycoside of a purine or pyrimidine base, or modi 
fied purine or pyrimidine bases. 

0057. A nucleic acid, nucleotide, polynucleotide or oli 
gonucleotide can comprise phosphodiester linkages or 
modified linkages including, but not limited to phosphotri 
ester, phosphoramidate, Siloxane, carbonate, carboxymethy 
lester, acetamidate, carbamate, thioether, bridged phospho 
ramidate, bridged methylene phosphonate, 
phosphorothioate, methylphosphonate, phosphorodithioate, 
bridged phosphorothioate or Sulfone linkages, and combi 
nations of Such linkages. 

0058. A nucleic acid, nucleotide, polynucleotide or oli 
gonucleotide can comprise the five biologically occurring 
bases (adenine, guanine, thymine, cytosine and uracil) and/ 
or bases other than the five biologically occurring bases. 
These bases may serve a number of purposes, e.g., to 
stabilize or destabilize hybridization; to promote or inhibit 
probe degradation; or as attachment points for detectable 
moieties or quencher moieties. For example, a polynucle 
otide of the invention can contain one or more modified, 
non-Standard, or derivatized base moieties, including, but 
not limited to, N'-methyl-adenine, N-tert-butyl-benzyl-ad 
enine, imidazole, Substituted imidazoles, 5-fluorouracil, 
5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
Xanthine, 4-acetylcytosine, 5-(carboxyhydroxymethyl)u- 
racil, 5-carboxymethylaminomethyl-2-thiouridine, 5-car 
boxymethylaminomethyluracil, dihydrouracil, beta-D-ga 
lactosylcqueosine, inosine, N6-isopentenyladenine, 
1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-methyladenine, 7-methylguanine, 
5-methylaminomethyluracil, 5-methoxyaminomethyl-2- 
thiouracil, beta-D mannosylcqueosine, 5'-methoxycarboxym 
ethyluracil, 5-methoxyuracil, 2-methylthio-N6-isopenteny 
ladenine, uracil-5-oxyacetic acid (v), Wybutoxosine, 
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiou 
racil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 
oxyacetic acidimethylester, 3-(3-amino-3-N-2-carboxypro 
pyl) uracil, (acp3)w, 2,6-diaminopurine, and 5-propynyl 
pyrimidine. Other examples of modified, non-Standard, or 
derivatized base moieties may be found in U.S. Pat. Nos. 
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6,001,611, 5,955,589, 5,844,106, 5,789,562, 5,750,343, 
5,728,525, and 5,679,785, each of which is incorporated 
herein by reference in its entirety. 
0059 Furthermore, a nucleic acid, nucleotide, polynucle 
otide or oligonucleotide can comprise one or more modified 
Sugar moieties including, but not limited to, arabinose, 
2-fluoroarabinose, Xylulose, and hexose. 
0060. It is not intended that the present invention be 
limited by the Source of a nucleic acid, nucleotide, poly 
nucleotide or oligonucleotide. A nucleic acid, nucleotide, 
polynucleotide or oligonucleotide can be from a human or 
non-human mammal, or any other organism, or derived from 
any recombinant Source, Synthesized in Vitro or by chemical 
Synthesis. A nucleic acid, nucleotide, polynucleotide or 
oligonucleotide may be DNA, RNA, cDNA, DNA-RNA, 
locked nucleic acid (LNA), peptide nucleic acid (PNA), a 
hybrid or any mixture of the Same, and may exist in a 
double-Stranded, Single-Stranded or partially double 
Stranded form. A nucleic acid may also be a derivative 
nucleic acid as described in U.S. Pat. No. 5,696,248, which 
is hereby incorporated by reference in its entirety. The 
nucleic acids of the invention include both nucleic acids and 
fragments thereof, in purified or unpurified forms, including 
genes, chromosomes, plasmids, the genomes of biological 
material Such as microorganisms, e.g., bacteria, yeasts, 
Viruses, Viroids, molds, fungi, plants, animals, humans, and 
the like. 

0061 There is no intended distinction in length between 
the terms nucleic acid, nucleotide, polynucleotide and oli 
gonucleotide, and these terms will be used interchangeably. 
These terms include double- and single-stranded DNA, as 
well as double- and Single-stranded RNA, as appropriate for 
the context. 

0062) The term “primer' refers to an oligonucleotide 
which is capable of acting as a point of initiation of 
polynucleotide Synthesis along a template nucleic acid 
Strand when placed under conditions that permit Synthesis of 
a primer extension product that is complementary to the 
template Strand. The primer can be obtained from a recom 
binant Source, as in a purified restriction fragment, or 
produced Synthetically. Primer extension conditions typi 
cally include the presence of four different deoxyribonucleo 
Side triphosphates and an agent with polymerization activity 
Such as DNA polymerase or reverse transcriptase, in a 
suitable buffer (a "buffer” can include substituents which are 
cofactors, or which affect pH, ionic strength, etc.), and at a 
Suitable temperature. The primer is preferably Single 
Stranded for maximum efficiency in amplification. 
0.063. The term “hybridize” refers to binding of a single 
Stranded nucleic acid or a locally Single-stranded region of 
a double-Stranded nucleic acid to another Single-Stranded 
nucleic acid or a locally Single-Stranded region of a double 
Stranded nucleic acid having a complementary Sequence. AS 
one of skill in the art is aware, it is not necessary for two 
nucleic acid Strands to be entirely complementary to hybrid 
ize to each other. Depending on the hybridization conditions, 
a nucleic acid can hybridize to its complement even if there 
are few, Some, or many mismatches, deletions, or additions 
in one or both Strands. In certain embodiments, the primers 
and probes of the invention can hybridize to an at least 
partially complementary Sequence under Stringent condi 
tions, as defined below. 
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0064. The terms “stringent” or “stringent conditions,” as 
used herein, denote hybridization conditions of low ionic 
Strength and high temperature, as is well known in the art; 
see for example Maniatis et al., 1989, Molecular Cloning: A 
Laboratory Manual, 2d Edition; Current Protocols in 
Molecular Biology, 1988, ed. Ausubel et al., J. Wiley & Sons 
publ., New York, and Tijssen, 1993, Techniques in Biochem 
istry and Molecular Biology-Hybridization with Nucleic 
Acid Probes, “Overview of principles of hybridization and 
the Strategy of nucleic acid assays, each of which is hereby 
incorporated by reference. Generally, Stringent conditions 
are selected to be about 5-30 C. lower than the thermal 
melting point (Tm) for the specified Sequence at a defined 
ionic Strength and pH. Alternatively, Stringent conditions are 
selected to be about 5-15 C. lower than the thermal melting 
point (Tm) for the specified sequence at a defined ionic 
strength and pH. The Tm is the temperature (under defined 
ionic strength, pH and nucleic acid concentration) at which 
50% of the probes complementary to the target hybridize to 
the target Sequence at equilibrium (as the target Sequences 
are present in exceSS, at Tm, 50% of the probes are occupied 
at equilibrium). For example, Stringent hybridization con 
ditions can be those in which the Salt concentration is leSS 
than about 1.0 M sodium (or other salts) ion, typically about 
0.01 to about 1 M sodium ion concentration at about pH 7.0 
to about pH 8.3 and the temperature is at least about 25 C. 
for short probes (e.g., 10 to 50 nucleotides) and at least about 
55 C. for long probes (e.g., greater than 50 nucleotides). 
Stringent conditions may also be modified with the addition 
of hybridization destabilizing agents Such as formamide. 
0065. The term “highly stringent conditions” is meant to 
refer to hybridization of a Strand of a nucleic acid to a 
complementary Strand of nucleic acid under conditions that 
permit Specific association between the two Strands. The 
nucleic acid Strands need not be entirely complementary to 
hybridize under highly Stringent conditions, one of ordinary 
skill in the art will recognize that nucleic acids can hybridize 
to each other under highly Stringent conditions notwith 
Standing a certain amount of mismatches, insertions, dele 
tions, etc. One example of “highly Stringent conditions for 
hybridization of nucleic acids is hybridization in a buffer that 
comprises 0.5 M NaHPO4, 7% sodium dodecyl sulfate 
(SDS), 1 mM EDTA at 65° C., and washing in 0.1XSSC/ 
0.1% SDS at 68°C. (Ausubel F. M. et al., eds., 1989, Current 
Protocols in Molecular Biology, Vol. 1, at p. 2.10.3). Another 
example of “highly Stringent conditions” that can be used for 
hybridization of an oligonucleotide to another nucleic acid 
comprises washing in 6xSSC/0.05% sodium pyrophosphate 
at 37°C. (for 14 base oligos), 48°C. (for 17 base oligos), 55 
C. (for 20 base oligos), and 60° C. (for 23 base oligos). 
0066. The term “moderately stringent conditions” is 
meant to refer to hybridization of a Strand of a nucleic acid 
to a complementary Strand of nucleic acid under conditions 
that permit specific association between the two Strands, 
wherein the Strands are leSS complementary than Strands that 
will associate under highly specific conditions. AS one of 
skill in the art is well aware, “moderately Stringent condi 
tions' allow the Specific association of nucleic acids that 
contain Sufficient mismatches, insertions, deletions, etc. to 
prevent Specific association under highly Stringent condi 
tions, but nonetheless retain Sufficient Sequence complemen 
tarity to Specifically associate. One example of “moderately 
stringent conditions” comprises washing in 0.2xSSC/0.1% 
SDS at 42°C. (Ausubel et al., 1989, supra). 
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0067. The “complement” of a nucleic acid sequence, as 
used herein, refers to an oligonucleotide which, when 
aligned with the nucleic acid Sequence Such that the 5' end 
of one Sequence is paired with the 3' end of the other, is in 
anti-parallel association. The complement of a nucleic acid 
Sequence need not exactly match every nucleotide of the 
Sequence, Stable duplexes may contain mismatched base 
pairs, unmatched bases, insertions, or deletions. Those 
skilled in the art of nucleic acid technology can determine 
duplex Stability by empirically considering a number of 
variables including, for example, the length of the oligo 
nucleotide, base composition and Sequence of the oligo 
nucleotide, ionic Strength, and incidence of mismatched base 
paIrS. 

0068 Stability of a nucleic acid duplex is measured by 
the melting temperature, or “T.” The T of a particular 
nucleic acid duplex under Specified conditions is the tem 
perature at which half of the potential base pairs are disas 
Sociated. 

0069. The term “detectable moiety” as used herein refers 
to any atom or molecule which can be used to provide a 
detectable, quantifiable Signal, and which can be attached to 
a nucleic acid or protein. Detectable moieties may provide 
Signals detectable by fluorescence, radioactivity, colorim 
etry, gravimetry, X-ray diffraction or absorption, magnetism, 
enzymatic activity, and the like. 
0070 The term “fluorescent moiety” as used herein refers 
to a chemical moiety that can emit light under conditions 
appropriate for the particular moiety. Typically, a particular 
fluorescent moiety can emit light of a particular wavelength 
following absorbance of light of shorter wavelength. The 
wavelength of the light emitted by a particular fluorescent 
moiety is characteristic of that moiety. Thus, a particular 
fluorescent moiety can be detected by detecting light of an 
appropriate wavelength following excitation of the fluores 
cent moiety with light of shorter wavelength. Examples of 
fluorescent moieties that can be used in the methods and 
compositions of the present invention include, but are not 
limited to, fluorescein-family dyes, polyhalofluorescein 
family dyes, hexachlorofluorescein-family dyes, coumarin 
family dyes, rhodamine-family dyes, cyanine-family dyes, 
oxazine-family dyes, thiazine-family dyes, Squaraine-family 
dyes, chelated lanthanide-family dyes, and BODIPYOR)-fam 
ily dyes. 

0071. The term “control assay” as used herein refers to a 
reaction performed as described below with a compound 
that has a known effect on regulation of genes associated 
with hot flash symptoms and/or a known effect on hot flash 
Symptoms. The amount of Signal emitted by Such a reaction 
can be compared to a reaction performed using a candidate 
compound to determine the effect of the candidate com 
pound on regulation of genes associated with hot flash 
Symptoms and/or a known effect on hot flash Symptoms. 
0.072 To determine “percent complementarity” or “per 
cent identity of two nucleic acid Sequences, the Sequences 
are aligned for optimal comparison purposes (e.g., gaps can 
be introduced in the Sequence of a first nucleic acid Sequence 
for optimal alignment with a second nucleic acid Sequence). 
The nucleotides at corresponding nucleotide positions are 
then compared. When a position in the first Sequence is 
occupied by a complementary nucleotide as the correspond 
ing position in the Second Sequence, then the molecules are 
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complementary at that position. Likewise, when a position 
in the first Sequence is occupied by the same nucleotide as 
the corresponding position in the Second Sequence, then the 
molecules are identical at that position. The percent comple 
mentarity (or percent identity) between the two sequences is 
a function of the number of complementary positions (or 
identical positions) shared by the Sequences divided by the 
total number of positions compared (i.e., 7% complementa 
rity=number of complementary overlapping positions/total 
number of positions of the shorter nucleotidex 100%; and % 
identity=number of identical overlapping positions/total 
number of positions of the shorter nucleotidex100%). 
0073. The determination of percent identity between two 
Sequences can also be accomplished using a mathematical 
algorithm. A preferred, non-limiting example of a math 
ematical algorithm utilized for the comparison of two 
sequences is the algorithm of Karlin and Altschul, 1990, 
Proc. Natl. Acad. Sci. U.S.A. 87:2264-2268, modified as in 
Karlin and Altschul, 1993, Proc. Natl. Acad. Sci. U.S.A. 
90:5873-5877. Such an algorithm is incorporated into the 
NBLAST program of Altschul et al., 1990, J. Mol. Biol. 
215:403. 

0074 The practice of the present invention will employ, 
unless otherwise indicated, conventional techniques of 
molecular biology, microbiology and recombinant DNA 
techniques, which are within the skill of the art. Such 
techniques are explained fully in the literature. See, e.g., 
Sambrook et al., 2001, Molecular Cloning. A Laboratory 
Manual, Third Edition, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York; Oligonucleotide 
Synthesis (M.J. Gait, ed., 1984); Nucleic Acid Hybridization 
(B. D. Hames & S. J. Higgins, eds., 1984); A Practical 
Guide to Molecular Cloning (B. Perbal, 1984); and a series, 
Methods in Enzymology (Academic Press, Inc.). 

6.2. Methods of Determining the Effect of a 
Candidate Compound on Hot Flash Symptoms 

0075. The present invention provides a method for deter 
mining the effect of a candidate compound on hot flash 
Symptoms. The method generally comprises exposing a cell 
that expresses an estrogen receptor or estrogen related 
receptor to a candidate compound and determining the effect 
of the candidate compound on the cell's expression of a 
panel of genes associated with hot flash Symptoms. In 
certain embodiments, the method can be used to identify the 
effect of a single compound on the expression of a panel of 
genes associated with hot flash Symptoms. In other embodi 
ments, the methods can identify the effect of more than one 
compound on the expression of a panel of genes associated 
with hot flash symptoms. Thus, the method of the invention 
can be used to achieve at least two major objectives: the 
method can be used to identify compounds that decrease the 
incidence of hot flash Symptoms, and the method can be 
used to determine whether compounds that have Some other, 
useful effect, e.g., compounds effective to treat osteoporosis 
or breast cancer, undesirably increase the incidence of hot 
flash Symptoms. 

6.2.1. Compounds Having a Known Effect on Hot 
Flash Symptoms 

0076. The present invention is based, in part, on the 
discovery of a correlation between regulation of expression 



US 2005/0064.462 A1 

of certain genes in a cell that expresses the estrogen receptor 
or estrogen related receptor and contact of the cell by 
compounds that have a known effect on hot flash Symptoms. 
Thus, based upon the disclosure of the present invention, 
one of Skill in the art can determine the effect of a candidate 
compound on hot flash Symptoms by contacting a cell with 
the candidate compound, and determining the effect of the 
candidate compound on the expression of genes associated 
with hot flash symptoms. The effects of the candidate 
compound on hot flash Symptoms can be determined by 
comparing the expression of the panel of genes with a 
reference expression profile generated by a compound or 
compounds that has a known effect on hot flash Symptoms. 

0.077 Any compound, without limitation, that is known 
by one of skill in the art to have an effect on hot flash 
Symptoms when administered to a Subject can be used as a 
reference compound in the methods of the invention. The 
reference compound can either increase or decrease the 
incidence of hot flash Symptoms. Gene expression in a cell 
that expresses the estrogen receptor or estrogen related 
receptor can be assessed in the presence and absence of the 
reference compound. Genes that are differentially expressed 
following contact with a reference compound can thus be 
identified. The expression of Such genes can be upregulated 
or downregulated following Such contact with a reference 
compound. 

0078. Following identification of genes that are upregu 
lated or downregulated by compounds that have a known 
effect on hot flash symptoms, the effects of the reference 
compound on gene expression and on hot flash Symptoms 
can be correlated. For example, estradiol and tibolone are 
known to decrease the incidence of hot flash Symptoms 
when administered to a Subject, while raloxifene and 4-hy 
droxytamoxifen are known to increase the incidence of hot 
flash Symptoms when administered to a Subject. Thus, a 
candidate compound that has a similar effect on gene expres 
Sion to estradiol or tibolone is likely to decrease the inci 
dence of hot flash Symptoms when administered to a Subject. 
Conversely, a candidate compound that has a similar effect 
on gene expression to raloxifene or 4-hydroxy tamoxifen is 
likely to decrease the incidence of hot flash Symptoms when 
administered to a Subject. Any other compound whose effect 
on hot flash Symptoms is known to one of skill in the art can 
be similarly used in the methods of the invention. 
0079 Accordingly, in certain aspects, the present inven 
tion provides methods of determining the effect of a candi 
date compound or a library of candidate compounds on hot 
flash Symptoms. The methods generally comprise determin 
ing the effect of the candidate compound on expression of a 
panel of genes associated with hot flash Symptoms. 

0080. In certain embodiments, the methods further com 
prise comparing the expression of the panel of genes asso 
ciated with hot flash Symptoms with a reference expression 
profile of the panel of genes associated with hot flash 
Symptoms. In certain embodiments, the reference expression 
profile of the panel of genes associated with hot flash 
Symptoms can be the expression profile of the panel of genes 
following contact of a cell with a compound Selected from 
the group consisting of estradiol, tibolone, raloxifene, and 
4-hydroxy tamoxifen. In other embodiments, the reference 
expression profile of the panel of genes associated with hot 
flash Symptoms can be the expression profile of the panel of 
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genes following contact of a cell with estradiol. In Still other 
embodiments, the reference expression profile of the panel 
of genes associated with hot flash Symptoms can be the 
expression profile of the panel of genes following contact of 
a cell with tibolone. In yet other embodiments, the reference 
expression profile of the panel of genes associated with hot 
flash Symptoms can be the expression profile of the panel of 
genes following contact of a cell with raloxifene. In Still 
other embodiments, the reference expression profile of the 
panel of genes associated with hot flash Symptoms can be the 
expression profile of the panel of genes following contact of 
a cell with 4-hydroxy tamoxifen. 
0081. In other embodiments, the method further com 
prises comparing the expression profile of a panel of genes 
asSociated with hot flash Symptoms in a cell following 
contact with a candidate compound with the expression 
profile of the panel of genes associated with hot flash 
Symptoms in a cell following contact with a reference 
compound. In certain embodiments, the reference com 
pound can be Selected from the group that consists of 
estradiol, tibolone, raloxifene, and 4-hydroxy tamoxifen. In 
other embodiments, the reference compound can be estra 
diol. In Still other embodiments, the reference compound can 
be tibolone. In yet other embodiments, the reference com 
pound can be raloxifene. In Still other embodiments, the 
reference compound can be 4-hydroxy tamoxifen. 

6.2.2. Genes Associated with Hot Flash Symptoms 
and Their Regulation By Compounds Having a 

Known Effect on Hot Flash Symptoms 
0082 The present invention provides a large number of 
genes that are differentially expressed following contact 
with a compound that has a known effect on hot flash 
Symptoms. The effect on expression of Such genes in a cell 
following contact with a candidate compound can be com 
pared to the effect on expression of these genes following 
contact with a reference compound, thereby determining the 
effect of the candidate compound on hot flash Symptoms. 
Genes that can are differentially expressed following contact 
with a compound known to affect hot flash Symptoms are 
described below. 

0083. The expression of any gene known by one of skill 
in the art to be associated with hot flash Symptoms, without 
limitation, can be assessed in the methods of the invention. 
The present invention provides numerous Such genes as 
described in detail, below. Further, additional genes that are 
asSociated with hot flash Symptoms can readily be identified 
by one of skill in the art according to the disclosure of the 
present invention. For example, a cell that expresses the 
estrogen receptor or estrogen related receptor can be con 
tacted with a reference compound known to affect hot flash 
Symptoms. The Overall expression of genes in the cell 
following contact with the reference compound can be 
compared to the overall expression of genes in a similar cell 
that has not been contacted with the reference compound. 
0084. The expression of such genes to identify genes that 
are differentially expressed following contact with a com 
pound with a known effect on hot flash Symptoms can be 
monitored by any convenient method known by one of skill 
in the art. Most advantageously, the expression of many 
genes, e.g., thousands of genes, is monitored at once using 
a high throughput method for assessing expression of genes 
in the presence and absence of compounds known to affect 
hot flash Symptoms. 
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0085. Using, for example, a gene array from Affymetrix, 
Inc. (Sunnyvale, Calif.), genes that are differentially 
expressed following contact with the reference compound 
can be identified. Affymetrix gene arrays, and methods of 
making and using Such arrays, are described in, for example, 
U.S. Pat. Nos. 6,551,784, 6,548,257, 6,505,125, 6,489,114, 
6,451,536, 6,410,229, 6,391,550, 6,379.895, 6,355,432, 
6,342,355, 6,333,155, 6,308,170, 6,291,183, 6,287,850, 
6,261,776, 6,225,625, 6,197.506, 6,168,948, 6,156,501, 
6,141,096, 6,040,138, 6.022,963, 5,919,523, 5,837,832, 
5,744,305, 5,834,758, and 5,631,734, each of which is 
hereby incorporated by reference in its entirety. In addition, 
Ausubel et al., eds., Current Protocols in Molecular Biology, 
2002, Vol. 4, Unit 25B, Ch. 22, which is hereby incorporated 
by reference in its entirety, provides further guidance on 
construction and use of a gene array for identifying genes of 
interest, e.g., genes associated with hot flash Symptoms, that 
are differentially expressed in different Samples of cells. 
0.086 Other techniques suitable for such analysis include 
differential PCR, restriction mediated differential display, 

Abbreviation 
O 

Alternative 
Gene Name Name 

Activin Beta E 
SEO ID NO: 1 
Type II 
Hexokinase 
SEO ID NO: 2 
Multi Drug 
Resistance Gene 
SEO ID NO:3 
Parvalbumin 
SEO ID NO: 4 
Protein Tyrosine 
Phosphatase 
BAD2 
SEO ID NO: 5 
Prolactin 
SEO ID NO: 6 
Argininosuccinate 
Synthetase 
SEO ID NO: 7 
Ribonucleoside 

HKII 

MDR 

BAD2 

RNR-1 
Reductase 
Nuclear Receptor 
SEO ID NO: 8 
Interleukin-18 
SEO ID NO: 9 
ARL gene 4 
SEO ID NO: 10 
Calpain 
SEO ID NO: 11 
EST196325 
SEO ID NO: 12 
Interleukin-1 
f-converting 
enzyme-related 
protease CPP32 
SEO ID NO: 13 
EST2O8064 
SEO ID NO: 14 
Amiloride 
Binding Protein 
SEO ID NO: 15 
2-alpha-1 globin 
SEO ID NO: 16 

IL-18 

CPP32 
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AFLP-based transcript profiling, Serial expression of gene 
analysis (“SAGE”), and Massive Parallel Signature 
Sequencing (“MPSS”). These other techniques and proto 
cols for performing the techniques are well-known in the art 
and are described in Ausubel et al., eds., Current Protocols 
in Molecular Biology, 2002, Vol. 4, Unit 25B, Ch. 3-6, 
except for MPSS, which is described in Brenner et al., 2000, 
Nat. Biochem. 18:630-634. Each of these references is 
hereby incorporated by reference in its entirety. Expression 
of genes that are identified in Such a manner can be assessed 
to determine the effect of candidate compounds on hot flash 
Symptoms. 

0087 Using the above-described methods, a number of 
genes have been identified that are associated with hot flash 
Symptoms. TABLE 1, below, presents a number of examples 
of Such genes and further, provides examples of effects on 
regulation of expression of these genes in a cell following 
contact with reference compounds that have known effects 
on hot flash Symptoms. 

TABLE 1. 

Effect of 4 
Effect of Effect of Effect of hydroxy 

Accession Estradiol on Tibolone on Raloxifene on tamoxifen on 
Number Expression Expression Expression Expression 

AFO89825 Upregulated Upregulated Down- Down 
regulated regulated 

D26393 Upregulated Upregulated Down- Down 
regulated regulated 

M81855 Upregulated Upregulated Down- Down 
regulated regulated 

AF022935 Upregulated Upregulated Down- Down 
regulated regulated 

UO2553 Upregulated Upregulated Down- Down 
regulated regulated 

A175539 Upregulated Upregulated Down- Down 
regulated regulated 

X12459 Upregulated Upregulated Down- Down 
regulated regulated 

LO8595 Upregulated Upregulated No Significant No Significant 
Effect Effect 

A222813 Upregulated Upregulated No Significant No Significant 
Effect Effect 

X77235 Upregulated Upregulated No Significant No Significant 
Effect Effect 

D14478 Upregulated Upregulated No Significant No Significant 
Effect Effect 

AA892.522 Upregulated Upregulated No Significant No Significant 
Effect Effect 

U84410 Upregulated Upregulated No Significant No Significant 
Effect Effect 

AO13389 Upregulated Upregulated No Significant No Significant 
Effect Effect 

X73911 Down- Down- No Significant No Significant 
regulated regulated Effect Effect 

X56325 Upregulated Upregulated No Significant No Significant 
Effect Effect 
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TABLE 1-continued 

Abbreviation 
O Effect of Effect of 
Alternative Accession Estradiol on Tibolone on 

Gene Name Name Number Expression Expression 

Annexin 1 EST 21795 A171962 No No 
SEO ID NO: 17 Significant Significant 

Effect Effect 
N27 EST 207724 AO14169 No No 
SEO ID NO: 18 Significant Significant 

Effect Effect 
HMG-box HBP1 UO9551 No No 
containing protein 1 Significant Significant 
SEO ID NO: 19 Effect Effect 
D-binding protein JO3179 No No 
SEO ID NO: 20 Significant Significant 

Effect Effect 
FE65 adaptor FE65 X60469 No No 
protein Significant Significant 
interacting with Effect Effect 
beta-amyloid 
precursor protein 
intracellular 
domain 
SEO ID NO: 21 
Protein Kinase C PKC type I M13707 No No 
type I Significan Significan 
SEO ID NO: 22 Effec Effec 
Glutamate UO8255 No No 
Receptor (d1 Significan Significan 
subunit) Effec Effec 
SEO ID NO: 23 
Vesicle WAP1 AFO34582 No No 
Associated Significan Significan 
Protein WAP1 Effec Effec 
SEO ID NO: 24 
Protein Kinase C M183.31 No No 
subspecies Significan Significan 
epsilon Effec Effec 
SEO ID NO: 25 
EST 203549 AIOO9098 No No 
SEO ID NO: 26 Significan Significan 

Effec Effec 
Heat Shock X83094 No No 
Transcription Significan Significan 
Factor 1 Effec Effec 
SEO ID NO: 27 

0088 As shown in TABLE 1, the present invention 
provides a number of genes that are differentially expressed 
following contact with compounds that have known effects 
on hot flash Symptoms. By comparing the effects of the 
reference compounds on expression of genes associated with 
hot flash Symptoms to the effect of a candidate compound on 
expression of these genes, the effect of the candidate com 
pound on hot flash Symptoms can be determined. 
0089. Accordingly, in certain aspects, the invention pro 
vides methods of determining the effect of a candidate 
compound on hot flash Symptoms that comprise determining 
the effect of the candidate compound on expression of a 
panel of genes associated with hot flash Symptoms. 
0090. In certain embodiments, at least one member of the 
panel of genes that is associated with hot flash Symptoms can 
be selected from the group consisting of Activin Beta E, 
Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Prolactin, ArgininoSuccinate Synthetase, 
Ribonucleoside Reductase 1, Interleukin-18, ARL gene 4, 
Calpain, EST196325, CPP32, EST208064, 2-alpha-1 
globin, Amiloride Binding Protein, Annexin 1, N27, HBP1, 
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Effect of 4 
Effect of hydroxy 
Raloxifene on tamoxifen on 
Expression Expression 

Upregulated Upregulated 

Upregulated Upregulated 

Upregulated Upregulated 

Upregulated Upregulated 

Upregulated No Significant 
Effect 

Upregulated Upregulated 

Down- No Significan 
regulated Effec 

Down- No Significan 
regulated Effec 

Down- No Significan 
regulated Effec 

Down- No Significan 
regulated Effec 

Down- No Significan 
regulated Effec 

D-binding protein, FE65, Protein Kinase C type I, 
Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. In other embodiments, more than one member 
of the panel of genes that is associated with hot flash 
Symptoms can be Selected from the group consisting of 
Activin Beta E, Type II Hexokinase, Multi Drug Resistance 
Gene, Parvalbumin, BAD2, Prolactin, Argininosuccinate 
Synthetase, Ribonucleoside Reductase 1, Interleukin-18, 
ARL gene 4, Calpain, EST196325, CPP32, EST208064, 
2-alpha-1 globin, Amiloride Binding Protein, Annexin 1, 
N27, HBP1, D-binding protein, FE65, Protein Kinase C type 
I, Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. In still other embodiments, each member of 
the panel of genes that is associated with hot flash Symptoms 
can be selected from the group consisting of Activin Beta E, 
Type II Hexokinase, Multi Drug Resistance Gene, Parval 
bumin, BAD2, Prolactin, ArgininoSuccinate Synthetase, 
Ribonucleoside Reductase 1, Interleukin-18, ARL gene 4, 
Calpain, EST196325, CPP32, EST208064, 2-alpha-1 
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globin, Amiloride Binding Protein, Annexin 1, N27, HBP1, 
D-binding protein, FE65, Protein Kinase C type I, 
Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. 

0.091 In more preferred embodiments, at least one mem 
ber of the panel of genes associated from hot flash Symptoms 
can be selected from the group consisting of Type II Hex 
okinase, Multi Drug Resistance Gene, Parvalbumin, BAD2, 
Interleukin-18, Calpain, EST196325, Annexin 1, N27, 
HBP1, and Protein Kinase C subspecies epsilon. In still 
more preferred embodiments, more than one member of the 
panel of genes associated from hot flash Symptoms can be 
elected from the group consisting of Type II Hexokinase, 
Multi Drug Resistance Gene, Parvalbumin, BAD2, Interleu 
kin-18, Calpain, EST196325, Annexin 1, N27, HBP1, and 
Protein Kinase C Subspecies epsilon. In yet more preferred 
embodiments, each member of the panel of genes associated 
from hot flash Symptoms can be Selected from the group 
consisting of Type II Hexokinase, Multi Drug Resistance 
Gene, Parvalbumin, BAD2, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon. 

0092. In certain embodiments, the panel of genes com 
prises two genes associated with hot flash Symptoms. In 
other, more preferred, embodiments, the panel of genes 
comprises four genes associated with hot flash Symptoms. In 
other, even more preferred, embodiments, the panel of genes 
comprises five genes associated with hot flash Symptoms. In 
yet other, even more preferred, embodiments, the panel of 
genes comprises eight genes associated with hot flash Symp 
toms. In the most preferred embodiment, the panel of genes 
comprises ten genes associated with hot flash Symptoms. 

0093. The expression of the members of the panel of 
genes associated with hot flash Symptoms can be either 
upregulated or downregulated. As shown above in TABLE 
1, reference compounds can characteristically increase or 
decrease the expression of genes associated with hot flash 
Symptoms. Thus, the nature of the regulation of expression, 
e.g., upregulation or downregulation, of genes associated 
with hot flash Symptoms can also be used to determine the 
effect of a candidate compound on hot flash Symptoms. For 
example, contacting a cell that expresses the estrogen recep 
tor with estradiol results in the upregulation of BAD2 and 
HKII, while contact of the cell with 4-hydroxy tamoxifen 
results in the downregulation of these genes. 

0094. Accordingly, in certain embodiments, expression 
of at least one member of the panel of genes associated with 
hot flash Symptoms can be upregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with a candidate compound. In certain 
embodiments, expression of at least one member of the 
panel of genes associated with hot flash Symptoms can be 
not upregulated in a cell that expresses the estrogen receptor 
or estrogen related receptor following contact with a candi 
date compound. In certain embodiments, expression of at 
least one member of the panel of genes associated with hot 
flash Symptoms can be downregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with a candidate compound. In certain 
embodiments, expression of at least one member of the 
panel of genes associated with hot flash Symptoms can be 
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not downregulated in a cell that expresses the estrogen 
receptor or estrogen related receptor following contact with 
a candidate compound. 
0095. In certain embodiments, expression of Type II 
Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, or EST196325 
can be upregulated in a cell that expresses the estrogen 
receptor or estrogen related receptor following contact with 
the candidate compound. In certain embodiments, expres 
sion of Annexin 1, N27, or HBP1 can be not upregulated in 
a cell that expresses the estrogen receptor or estrogen related 
receptor following contact with the candidate compound. In 
certain embodiments, expression of Protein Kinase C Sub 
Species epsilon can be not downregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with the candidate compound. 
0096. In other embodiments, expression of Type II Hex 
okinase, Multi Drug Resistance Gene, Parvalbumin, BAD2, 
Prolactin, Interleukin-18, Calpain, or EST196325 can be not 
upregulated in a cell that expresses the estrogen receptor or 
estrogen related receptor following contact with the candi 
date compound. In certain embodiments, expression of 
Annexin 1, N27, or HBP1 can be upregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with the candidate compound. In certain 
embodiments, expression of Protein Kinase C Subspecies 
epsilon can be downregulated in a cell that expresses the 
estrogen receptor or estrogen related receptor following 
contact with the candidate compound. 
0097. In a preferred embodiment, expression of Type II 
Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, and EST196325 
are upregulated in a cell that expresses the estrogen receptor 
or estrogen related receptor following contact with the 
candidate compound; expression of Annexin 1, N27, and 
HBP1 is not upregulated in a cell that expresses the estrogen 
receptor or estrogen related receptor following contact with 
the candidate compound; and expression of Protein Kinase 
C Subspecies epsilon is not downregulated in a cell that 
expresses the estrogen receptor or estrogen related receptor 
following contact with the candidate compound. 
0098. The amount of the change in expression of a panel 
of genes associated with hot flash Symptoms in a cell 
following contact with a candidate compound can also be 
assayed in order to determine the effects of the candidate 
compound on hot flash Symptoms. A greater change in 
expression of genes associated with hot flash Symptoms 
correlates with a more potent effect on hot flash Symptoms. 
Further, the direction of regulation, either up or down, can 
be compared to the effect of the compounds with a known 
effect on hot flash Symptoms. 
0099 For example, estradiol is the most potent therapeu 
tic agent known to decrease the incidence of hot flash 
Symptoms. If a candidate compound causes the expression 
of a gene that is upregulated following contact with estra 
diol, for example, HKII, to increase a similar or greater 
degree as estradiol, then the candidate compound can be 
determined to decrease the incidence of hot flash Symptoms. 
The same relationship applies to the effects of tibolone, 
raloxifene, and 4-hydroxy tamoxifen on regulation of 
expression of genes associated with hot flash Symptoms and 
the determined effect of a candidate compound on hot flash 
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Symptoms. However, even if a candidate compound causes 
the expression of a gene, for example, HKII, to increase, but 
to a lesser degree than estradiol, the candidate compound 
may still decrease the incidence of hot flash Symptoms. 
0100. In such situations, the relative amount of increase 
or decrease in expression of a gene associated with hot flash 
Symptoms following contact with a candidate compound can 
be determined. For example, a candidate compound may 
cause the expression of a gene, for example HKII, to 
increase about two-fold, i.e., by about 100%. Notwithstand 
ing the relative increase or decrease in expression of a given 
gene following contact with estradiol or tibolone, a candi 
date compound that results in about a two-fold increase in 
expression of a gene that is upregulated following contact 
with estradiol or tibolone is likely to decrease the incidence 
of hot flash symptoms. 
0101 Similarly, a candidate compound that results in an 
about two-fold decrease, i.e., by about 50%, in expression of 
a gene that is downregulated following contact with estra 
diol or tibolone is likely to decrease the incidence of hot 
flash Symptoms. The converse is also true; a candidate 
compound that results in an about two-fold increase, i.e., by 
about 100%, in expression of a gene that is upregulated 
following contact with raloxifene or 4-hydroxytamoxifen is 
likely to increase the incidence of hot flash Symptoms. 
Similarly, a candidate compound that results in an about 
two-fold decrease, i.e., by about 50%, in expression of a 
gene that is downregulated following contact with raloxifene 
or 4-hydroxytamoxifen is likely to increase the incidence of 
hot flash Symptoms. 

6.2.3. Determining the Effect of a Candidate 
Compound on Hot Flash Symptoms 

0102) The present invention provides methods of deter 
mining the effect of a candidate compound on hot flash 
Symptoms based, in part, on the discovery of a correlation 
between regulation of a panel of genes associated with hot 
flash Symptoms in a cell and contact with the cell by a 
reference compound with a known effect on hot flash 
Symptoms. The genes associated with hot flash Symptoms, 
reference compounds with known effects on hot flash Symp 
toms, and the effects of Such compounds on regulation of 
Such genes are described extensively above. The effects of 
candidate compounds on hot flash Symptoms can be deter 
mined by observing the effects of Such compounds on the 
regulation of a panel of genes associated with hot flash 
Symptoms. 

0103 Generally, the methods of the invention provide for 
exposing a cell that expresses the estrogen receptor or 
estrogen related receptor to a candidate compound, and 
determining the effect of the candidate compound on the 
regulation of one or more genes that are associated with hot 
flash symptoms. Preferably, the effects of the candidate 
compound on regulation of more than two, four, five, Six, or 
eight genes that are associated with hot flash Symptoms are 
determined. Most preferably, the effects of the candidate 
compound on regulation of about ten genes that are associ 
ated with hot flash Symptoms are determined. 
0104. In certain embodiments, the effect of a candidate 
compound on the regulation of genes associated with hot 
flash Symptoms can correlate with the effect of a compound 
that is Selected from the group of estradiol, tibolone, ralox 
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ifene, and 4-hydroxy tamoxifen. In other embodiments, the 
effect of a candidate compound on the regulation of genes 
asSociated with hot flash Symptoms can correlate with the 
effect of a compound that is Selected from the group of 
estradiol and tibolone. In still other embodiments, the effect 
of a candidate compound on the regulation of genes asso 
ciated with hot flash symptoms can correlate with the effect 
of a compound that is Selected from the group of raloxifene 
and 4-hydroxy tamoxifen. In yet other embodiments, the 
effect of a candidate compound on the regulation of genes 
asSociated with hot flash Symptoms can correlate with the 
effect of estradiol. In still other embodiments, the effect of 
a candidate compound on the regulation of genes associated 
with hot flash symptoms can correlate with the effect of 
tibolone. In yet other embodiments, the effect of a candidate 
compound on the regulation of genes associated with hot 
flash symptoms can correlate with the effect of raloxifene. In 
Still other embodiments, the effect of a candidate compound 
on the regulation of genes associated with hot flash Symp 
toms can correlate with the effect of 4-hydroxy tamoxifen. 
0105. In certain embodiments, the effect of the candidate 
compound on the regulation of a panel genes associated with 
hot flash symptoms can be different from the effect of a 
compound that is Selected from the group consisting of 
estradiol, tibolone, raloxifene, and 4-hydroxy tamoxifen. 
Nonetheless, one of skill in the art can still determine the 
effect of the candidate compound on hot flash Symptoms 
based upon the degree of similarity of effect on hot flash 
symptoms of the candidate compound to the effects of the 
reference compounds. 
0106. In general, the effect of the candidate compound on 
regulation of genes associated with hot flash Symptoms, 
particularly the direction of regulation, can be compared to 
the effects of the reference compounds on regulation of the 
Same genes. If the candidate compound regulates the expres 
Sion of at least about half of the genes associated with hot 
flash Symptoms that are tested Similar to the manner in 
which estradiol or tibolone regulate the same genes, but no 
Such genes are regulated Similar to the manner in which 
raloxifene or 4-hydroxy tamoxifen regulate the same genes, 
the candidate compound can be determined to decrease the 
incidence of hot flash Symptoms. If the candidate compound 
regulates the expression of at least about half of genes 
asSociated with hot flash Symptoms that are tested Similar to 
the manner in which raloxifene or 4-hydroxy tamoxifen 
regulate the Same genes, but no Such genes are regulated 
Similar to the manner in which estradiol or tibolone regulate 
the same genes, the candidate compound can be determined 
to increase the incidence of hot flash symptoms. Preferably, 
expression of at least ten Such genes is tested in determining 
the effect of the candidate compound, as shown in the 
following examples. However, as few as five genes associ 
ated with hot flash Symptoms can be tested in determining 
the effect of a candidate compound hot flash Symptoms. 
0107 For example, a candidate compound could increase 
the expression of at least about five genes associated with 
hot flash Symptoms that are upregulated in a cell following 
contact with estradiol and/or tibolone, but not increase the 
expression of any genes that are upregulated in a cell 
following contact with raloxifene and/or 4-hydroxy tamox 
ifen. Such a candidate compound would be determined to 
decrease the incidence of hot flash Symptoms. In another 
example, a candidate compound that can decrease the 
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expression of at least about five genes associated with hot 
flash Symptoms that are downregulated in a cell following 
contact with estradiol and/or tibolone, but not increase the 
expression of any genes that are upregulated in a cell 
following contact with raloxifene and/or 4-hydroxy tamox 
ifen would also be determined to decrease the incidence of 
hot flash Symptoms. Other examples of candidate com 
pounds that would be determined to decrease the incidence 
of hot flash Symptoms include those that increase the expres 
Sion of at least about five genes associated with hot flash 
Symptoms that are upregulated in a cell following contact 
with estradiol and/or tibolone, but not decrease the expres 
Sion of any genes that are downregulated in a cell following 
contact with raloxifene and/or 4-hydroxy tamoxifen and 
those that can decrease the expression of at least about five 
genes associated with hot flash Symptoms that are down 
regulated in a cell following contact with estradiol and/or 
tibolone, but not decrease the expression of any genes that 
are downregulated in a cell following contact with ralox 
ifene and/or 4-hydroxy tamoxifen. 
0108. In another example, a compound that can increase 
the expression of at least about five genes that are upregu 
lated in a cell following contact with raloxifene or 4-hy 
droxytamoxifen but does not increase the expression of any 
genes that are upregulated in a cell following contact with 
estradiol or tibolone would be determined to increase the 
incidence of hot flash Symptoms. In Still another example, 
candidate compounds that decrease the expression of at least 
about five genes that are downregulated in a cell following 
contact with raloxifene and 4-hydroxy tamoxifen but do not 
decrease the expression of any genes that are downregulated 
in a cell following contact with estradiol or tibolone would 
be determined to increase the incidence of hot flash Symp 
toms. Other examples of candidate compounds that would 
be determined to increase the incidence of hot flash Symp 
toms include those that that can increase the expression of at 
least about five genes that are upregulated in a cell following 
contact with raloxifene or 4-hydroxytamoxifen but does not 
decrease the expression of any genes that are downregulated 
in a cell following contact with estradiol or tibolone and 
those that decrease the expression of at least about five genes 
that are downregulated in a cell following contact with 
raloxifene and 4-hydroxytamoxifen but do not increase the 
expression of any genes that are upregulated in a cell 
following contact with estradiol or tibolone. 
0109. In certain embodiments, the effect of the candidate 
compound on regulation of genes associated with hot flash 
Symptoms can be compared to a reference expression profile 
of the panel of genes associated with hot flash Symptoms. 
The reference expression profile of the panel of genes 
asSociated with hot flash Symptoms is generally determined 
by contacting a cell with a compound Selected from the 
group consisting of estradiol, tibolone, raloxifene, and 4-hy 
droxy tamoxifen. The reference pattern can be predeter 
mined, i.e., known at the time the candidate compound is 
contacted to the cell to determine the effect of the candidate 
compound on regulation of hot flash Symptoms. The refer 
ence pattern can comprise any Set of one or more genes and 
effects on hot flash symptoms listed in TABLE 1. 
0110. In other embodiments, the methods further com 
prise comparing a cell's expression of the panel of genes 
asSociated with hot flash Symptoms following contact with 
a candidate compound with a cell's expression of the panel 
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of genes associated with hot flash Symptoms following 
contact with a compound that has a known effect on hot flash 
Symptoms. The compound that has a known effect on hot 
flash Symptoms can be any Such compound known to one of 
skill in the art without limitations. In certain embodiments, 
the compound that has a known effect on hot flash Symptoms 
can be selected from the group that consists of estradiol, 
tibolone, raloxifene, and 4-hydroxy tamoxifen. In Such 
embodiments, the compound or compounds with known 
effects on hot flash Symptoms are contacted with a cell in 
parallel with one or more candidate compounds as a control 
assay. The effects of the candidate compounds and reference 
compounds on regulation of expression of genes associated 
with hot flash Symptoms can be compared to determine the 
effect of the candidate compound on hot flash Symptoms. 

6.2.4. Cells and Cell Lines that Express the 
Estrogen Receptor and EStrogen Related Receptor 

0111. The present invention is based, in part, on assessing 
the regulation of genes associated with hot flash Symptoms 
in cells that express the estrogen receptor or estrogen related 
receptor following contact with compounds that can modu 
late the estrogen receptor or estrogen related receptor. 
Accordingly, certain aspects of the invention rely on con 
tacting a cell that expresses the estrogen receptor or estrogen 
related receptor with a candidate compound. 

0112 Any cell that is known by one of skill in the art to 
express the estrogen receptor or estrogen related receptor, 
without limitation, may be used in the methods of the 
invention. In certain embodiments, the cell can express the 
estrogen receptor. In other embodiments, the cell can 
express the estrogen related receptor. Such cells that express 
one of these receptors are generally mammalian cells. In 
certain embodiments, the mammalian cell can be Selected 
from the group that consists of a rat cell, a mouse cell, a 
monkey cell, a chimpanzee cell, and a human cell. 

0113 Further, the cell can be derived from any organ or 
tissue that expresses the estrogen receptor or the estrogen 
related receptor. For example, in certain embodiments, the 
cell that expresses the estrogen receptor can be a pituitary 
cell. In other embodiments, the cell that expresses the 
estrogen receptor can be a hypothalamus cell. In Still other 
embodiments, the cell that expresses the estrogen related 
receptor can be any central or peripheral nervous System cell 
that expresses the estrogen related receptor. 

0114. The cell that expresses the estrogen receptor or 
estrogen related receptor and that is used in the methods of 
the invention is preferably a cell Suitable for propagation in 
cell culture for an indefinite period of time. Any Such cell 
that is known by one of skill in the art to express the estrogen 
receptor or estrogen related receptor and to be Suitable for 
propagation in cell culture for an indefinite period of time 
can be used in the methods of the invention, without 
limitation. In certain embodiments, the cell that expresses 
the estrogen receptor can be Selected from the group of a 
GH3 cell, a GH4 cell, a PR1 cell, a MtT/E-2 cell, a 
alphaT3-1 cell, a D12 cell, an RCF-8 cell, and a GT1-7 cell. 
In a preferred embodiment, the cell that expresses the 
estrogen receptor is a GH3 cell. In certain embodiments, the 
cell that expresses the estrogen related receptor can be 
Selected from the group that consists of an A172 glioma cell, 
a MCF10a cell, a MCF12 cell, a MDA-MB-231 cell, a 
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MDA-MB-435 cell, a MDA-MB-436 cell, a MDA-MB-468 
cell, a Hs 578T cell, a BT 20 cell, a BT 474 cell, a BT549 
cell, a SKBr 3 cell, a ZR 75.1 cell, a T47D cell, and a MCF7 
cell. 

0115 Further, the cell that expresses the estrogen recep 
tor can express any estrogen receptor known by one of Skill 
in the art without limitation. In certain embodiments, the 
estrogen receptor that is expressed by the cell can be 
estrogen receptor C. In other embodiments, the estrogen 
receptor that is expressed by the cell can be estrogen 
receptor B. In Still other embodiments, the cell that expresses 
the estrogen receptor can express both estrogen receptor a 
and estrogen receptor B. 

0116 Similarly, the cell that expresses the estrogen 
related receptor can express any estrogen related receptor 
known to one of skill in the art without limitation. In certain 
embodiments, the cell that expresses the estrogen related 
receptor can express estrogen related receptor C. In other 
embodiments, the cell that expresses the estrogen related 
receptor can express estrogen related receptor B. In yet other 
embodiments, the cell that expresses the estrogen related 
receptor can express estrogen related receptory. In Still other 
embodiments, the cell that expresses the estrogen related 
receptor can express two or three estrogen related receptors, 
each of which is Selected from the group that consists of 
estrogen related receptor C, estrogen related receptor B, and 
estrogen related receptor Y. 

6.2.5. High Throughput Methods for Ouantifying 
the Expression of Genes Associated with Hot Flash 

Symptoms 

0117. In certain aspects, the present invention provides 
high throughput methods for determining the effect of a 
plurality of candidate compounds on hot flash Symptoms. 
High throughput methods for determining the effect of a 
plurality of compounds on hot flash Symptoms generally 
comprise Separately exposing Samples of cells that express 
the estrogen receptor or estrogen related receptor to each 
member of the plurality of candidate compounds. The effects 
of each of the plurality of candidate compounds on the 
regulation of expression of a panel of genes associated with 
hot flash symptoms can then be determined for each of the 
Samples of cells. Using the above-described correlation 
between regulation of expression of Such genes and the 
effect of a reference compound on hot flash Symptoms, the 
effects of the plurality of compounds can thus be identified. 
0118 High throughput methods generally rely on simul 
taneously determining the effects of a large number of 
compounds on the regulation of expression of a panel of 
genes associated with hot flash Symptoms in a Sample of 
cells. The high throughput methods used in connection with 
the invention are further described with reference to par 
ticular embodiments of Such high throughput methods as 
described below. Further guidance regarding these particular 
embodiments of the high throughput methods for determin 
ing the effect of candidate compounds on hot flash Symp 
toms may be found in U.S. Pat. No. 6,238,869, which is 
incorporated by reference in its entirety. This patent 
describes generic methods that can be readily be adapted to 
determine the effect of candidate compound on regulation of 
expression of genes associated with hot flash Symptoms as 
described below. However, any high throughput method 
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known to one of skill in the art to be useful in the determi 
nation of the effects of a large number of compounds on 
regulation of gene expression, without limitation, can be 
used in the methods of the invention. 

0119 Briefly, the preferred high throughput method com 
prises Separately exposing Samples of cells to each member 
of a plurality of candidate compounds. The Samples of cells 
are then lysed. The lysates are exposed to a plurality of 
gene-specific nuclease protection probes, each of which can 
hybridize to a member of a panel of genes associated with 
hot flash Symptoms, as described above. The lysates are then 
contacted with a nuclease with Single-Stranded nuclease 
activity, Such as, for example, S1 nuclease. Following diges 
tion to completion with this nuclease, the remaining RNA in 
the lysates can optionally be degraded. 
0120) The remainder of the method comprises detecting 
the gene Specific nuclease protection probes or RNA pro 
tected from degradation by the gene-specific nuclease pro 
tection probes. In one embodiment, the lysates are contacted 
with a Surface containing regions adapted to specifically 
asSociate with each of the gene-Specific nuclease protection 
probes. The presence and amount of each gene-specific 
nuclease protection probe can be detected by contacting the 
gene-specific nuclease protection probes with a detection 
probe that Specifically associates with the gene-specific 
nuclease protection probes. The detection probe can then be 
detected directly or indirectly. 
0121. In addition, certain other methods for quantifying 
the expression of genes associated with hot flash Symptoms, 
as described in Section 5.2.6, below, can be adapted by one 
of skill in the art to identify the effects of a large number of 
candidate compounds and thus can be used as high through 
put methods. Therefore, the high throughput methods for 
identifying the effects of candidate compounds on hot flash 
symptoms are not limited to the above-described embodi 
ments, but also include those described below as well. 
Further, the methods for identifying genes associated with 
hot flash Symptoms can also be adapted to determine the 
effects of candidate compounds on regulation of expression 
of genes associated with hot flash Symptoms and thus can be 
used to determine the effects of Such candidate compounds 
on hot flash Symptoms. 

6.2.6. Other Methods for Quantifying the 
Expression of Genes Associated with Hot Flash 

Symptoms 
0122) In certain aspects, the invention provides methods 
for determining the effect of a candidate compound on hot 
flash Symptoms by determining the effect of the candidate 
compound on expression of a panel of genes associated with 
hot flash symptoms. Generally, the effect of the candidate 
compound on expression of genes associated with hot flash 
Symptoms can be determined by quantifying the amount of 
mRNA expressed from a gene associated with hot flash 
Symptoms by a cell in the presence and absence of the 
candidate compound. By comparing the amount of mRNA 
expressed from a gene associated with hot flash Symptoms 
by a cell that has been exposed to a candidate compound to 
the amount of mRNA expressed from a gene associated with 
hot flash Symptoms by a cell that has not been exposed to the 
candidate compound, the effect of the candidate compound 
on expression of genes associated with hot flash Symptoms 
can be determined. 
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0123. Any method known by one of skill in the art to be 
useful in detecting the presence and amount of an mRNA 
expressed from a gene associated with hot flash Symptoms 
can be used in the methods of the invention, without 
limitation. For example, the presence and amount of an 
mRNA expressed from a gene associated with hot flash 
Symptoms can be detected with a technique that is Selected 
from the group consisting of reverse transcription real time 
PCR, quantitative reverse transcription PCR, Northern blot 
assays, dot blot assays, reverse dot blot assays, S1 nuclease 
protection assays, primer eXtension, RNASe protection 
assays, 5'-nuclease assays, reporter gene assays, branched 
DNA assays, bead array assays, and multiplexed array 
mRNA assays. In a preferred embodiment, the presence and 
amount of an mRNA expressed from a gene associated with 
hot flash Symptoms is detected with a multiplexed array 
mRNA assay, as described above. 
0.124 Many of the above referenced techniques, as well 
as protocols for performing them, are described in Ausubel 
et al., eds., Current Protocols in Molecular Biology, 2002, 
Vol. 4, Unit 4, Ch. 6-9 and Unit 15, Ch. 5, which is hereby 
incorporated by reference in its entirety. For example, 
Northern blot assays, S1 nuclease protection assays, primer 
extension, RNASe protection assays, and reverse transcrip 
tion PCR are well known to in the art and are each described 
in detail in this reference. One of ordinary skill in the art can 
readily adapt these protocols for detecting the presence and 
amount of an mRNA that is expressed by genes associated 
with hot flash symptoms. 

0.125 Further, the presence and amount of an mRNA 
expressed from genes associated with hot flash Symptoms 
can be accomplished using a dot blot format. In the dot blot 
format, the unlabeled amplified Sample is bound to a Solid 
Support, Such as a membrane, the membrane incubated with 
labeled probe under suitable hybridization conditions, the 
unhybridized probe removed by washing, and the filter 
monitored for the presence of bound probe. When multiple 
Samples are analyzed with a single probe, the dot blot format 
is quite useful. Many Samples can be immobilized at discrete 
locations on a single membrane and hybridized Simulta 
neously by immersing the membrane in a Solution of probe. 

0.126 An alternate method that is quite useful when large 
numbers of different probes are to be used is a “reverse” dot 
blot format, in which the amplified Sequence contains a 
label, and the probe is bound to the solid support. This 
format can be especially useful if the assay methods of the 
present invention is used as one of a battery of methods to 
be performed Simultaneously on a Sample. In this format, the 
unlabeled probes Specific for a gene or Several genes asso 
ciated with hot flash symptoms are bound to the membrane 
and exposed to the labeled Sample under appropriately 
stringent hybridization conditions. Unhybridized labeled 
Sample is then removed by Washing under Suitably Stringent 
conditions, and the filter is then monitored for the presence 
of bound Sequences. 

0127. Both the forward and reverse dot blot assays can be 
carried out conveniently in a microtiter plate; see U.S. patent 
application Ser. No. 695,072, filed May 3, 1991, which is a 
CIP of U.S. patent application Ser. No. 414,542, filed Sep. 
29, 1989, now abandoned, each of which is incorporated 
herein by reference in its entirety. The probes can be 
attached to bovine serum albumen (BSA), for example, 
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which adheres to the microtiter plate, thereby immobilizing 
the probe. Another example of a method of using one or 
more oligonucleotides Specific for genes associated with hot 
flash Symptoms to detect the presence and amount of mRNA 
expressed from such genes is described in U.S. Pat. No. 
6,383,756, which provides a method for detecting a nucleic 
acid bound to a membrane, and which is hereby incorporated 
by reference in its entirety. 

0128. In addition, Bustin, 2002, J. Mol. Endocrinol. 
29(1):23–39; Bustin, 2000, J. Mol. Endocrinol.25(2):169 
93; and Freeman et al., 1999, Biotechniques. 26(1):112-22, 
124-5; each of which are incorporated by reference in their 
entirety, review the State of the art of real time reverse 
transcription PCR and provide methods for performing such 
reactions. These references also describe quantitative 
reverse transcription PCR, which is further reviewed by 
Richards and Poch, 2002, Mol. Biotechnol. 21(1):19-37, 
which is hereby incorporated by reference in its entirety. 
These references teach reaction conditions and parameters 
that can easily be adapted by one of skill in the art for 
detecting the presence and amount of an mRNA expressed 
from genes that are associated with hot flash Symptoms. 
0129. 5'-nuclease assays generally comprise contacting a 
primer hybridized to the nucleic acid to be detected with an 
enzyme with 5'-nuclease activity. The enzyme with 5'-nu 
clease activity then fragments a probe that is also hybridized 
to the nucleic acid to be detected in a 5'-nuclease reaction. 
The probe can be labeled with a detectable moiety that 
enables detection of fragmentation of the probe. Such meth 
ods are based on those described in U.S. Pat. Nos. 6,214, 
979, 5,804,375, 5.487,972 and 5,210,015, each of which is 
hereby incorporated by reference in its entirety. One of skill 
in the art is readily able to recognize Suitable probes and 
primers for detecting a particular nucleic acid of known 
Sequence for use in a 5'-nuclease assay for detecting the 
presence and amount of an mRNA expressed from genes 
asSociated with hot flash Symptoms. 

0.130. In another example, the presence and amount of 
mRNA expressed from genes associated with hot flash 
symptoms can be detected with a branched-DNA assay. In 
Such methods, a dendrimer monomer is constructed of two 
DNA Strands that share a region of Sequence complemen 
tarity located in the central portion of each strand. When the 
two Strands anneal to form the monomer the resulting 
Structure has a central double-Stranded center bordered by 
four Single-Stranded ends. A dendrimer can be assembled 
from monomers by hybridization of the Single Stranded ends 
of the monomers to each other, while Still leaving many 
Single-Stranded ends free. These free Single-stranded ends 
can have the Sequences of any nucleic acid that can hybrid 
ize to an mRNA expressed from genes associated with hot 
flash symptoms. A dendrimer can be detectably labeled with 
any detectable moiety known to one of skill in the art 
without limitation, as described above in connection with 
the high throughput methods for quantifying an mRNA 
expressed from genes associated with hot flash Symptoms. 

0131 Dendrimers can then be used as a probe, in, for 
example, the “dot blot' assays described above. In addition, 
a dendrimer can be used as a probe in any method known to 
one of skill in the art in which the probe is directly detected. 
A probe is directly detected when the presence of the probe 
can be determined without any Subsequent reaction or 
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modification, such as a dot blot or Northern hybridization. 
Further guidance on the Selection and use of dendrimers as 
probes to detect the presence and amount of an mRNA 
expressed from genes associated with hot flash Symptoms 
may be found in U.S. Pat. Nos. 6,261,779 and in Nilsen et 
al., 1997, J. Theoretical Biology 187:273-284, Capaldiet al., 
2000, Nucleic. Acids Res., 28(7):21e, Wang et al., 1998, J. 
Am. Chem. Soc. 120:8281-8282, and Wang et al., 1998, 
Electroanalysis 10(8):553-556, each of which is hereby 
incorporated by reference in its entirety. 
0132 A reporter gene assay can also be used to detect the 
presence and amount of an mRNA expressed from genes 
asSociated with hot flash Symptoms. Such assays generally 
rely on recombinantly linking the transcriptional control 
region of a gene associated with hot flash Symptoms to the 
coding region of a reporter gene. The presence and amount 
of expression of the reporter gene can then be determined. 
The presence and amount of an mRNA expressed by genes 
asSociated with hot flash Symptoms can then be extrapolated 
based upon the presence and amount of the reporter gene 
that is detected. Representative reporter gene assays that can 
easily be adapted by one of skill in the art for use in the 
methods of the invention are described by Storz et al., 1999, 
Anal. Biochem. 276:97-104 and Terstappen et al., 2000, J. 
Biomol. Screen. 5:255-262, each of which is incorporated by 
reference in its entirety. 

0133) The presence and amount of an mRNA expressed 
from genes associated with hot flash Symptoms can also be 
determined using a bead array-based assay. In Such assays, 
oligonucleotides specific for the mRNA to be detected are 
coupled to fluorescently-detectable beads. The mRNA is 
then reverse transcribed into labeled cDNA, and hybridized 
to the detectable beads. The presence and amount of the 
labeled cDNA can then be detected, revealing the presence 
and amount of the mRNA expressed from the gene associ 
ated with hot flash symptoms. One of ordinary skill in the art 
can readily adapt the protocols described in Yang et al., 
2001, Genome Res. 11:1888-98 and in U.S. Pat. Nos. 
6,562,569, 6,514,771, 6,468,811, 6,387,707, 6,376,256, 
6.255,116, and 6,251,691, each of which is incorporated by 
reference in its entirety, to detect the presence and amount of 
an mRNA expressed from genes associated with hot flash 
Symptoms. 

0134) Of course, the presence and amount of an mRNA 
expressed from genes associated with hot flash Symptoms 
can be determined by reverse transcribing the mRNA into 
cDNA and detecting the presence and amount of cDNA 
product. Thus, any of the above-described methods suitable 
for the detection of DNA in addition to RNA can be adapted 
to detect cDNA derived from mRNA expressed from genes 
asSociated with hot flash Symptoms. 
0135 Similarly, the presence and amount of mRNA 
expressed from genes associated with hot flash Symptoms 
can also be determined by quantifying the amount of protein 
translated from the mRNA. As one of skill in the art is aware, 
the amount of protein translated from a given transcript, 
absent translational regulation, depends on the amount of 
mRNA transcript. Thus, the effects of candidate compounds 
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on regulation of genes associated with hot flash Symptoms 
can also be determined by detecting the presence and 
amount of proteins expressed from genes associated with hot 
flash Symptoms. 

0.136 The presence and amount of protein expressed 
from genes associated with hot flash Symptoms can be 
determined by any suitable method known by one of skill in 
the art without limitation. For example, and not by way of 
limitation, the presence and amount of protein expressed 
from genes associated with hot flash Symptoms can be 
determined using a western blot assay, an ELISA assay, a 
cytokine bead array, multiplexed protein detection assays, an 
immunofluorescence assay, and the like. 

0.137 Many of the above-referenced techniques, as well 
as protocols for performing them, are described in Ausubel 
et al., eds., Current Protocols in Molecular Biology, 2002, 
Vol. 1, Unit 10, Ch. 3, and Vol. 2, Unit 11 Ch. 1-6., which 
is hereby incorporated by reference in its entirety. For 
example, western blot assays, ELISA assays, and immun 
ofluorescence assays are well known to in the art and are 
each described in detail in this reference. One of ordinary 
skill in the art can readily adapt these protocols for detecting 
the presence and amount of protein that is expressed by 
genes associated with hot flash symptoms. 

0138. In addition, U.S. Pat. No. 6,576,478, which is 
incorporated by reference in its entirety, describes an array 
Suitable for cytokine bead assays, multiplexed fluorescence 
assays, and other high throughput assays for determining the 
presence and amount of protein expressed from genes asso 
ciated with hot flash symptoms. The device, as well as the 
device described in U.S. Pat. No. 6,558,960, also incorpo 
rated by reference in its entirety, can readily be adapted by 
one of skill in the art for use in Such methods. U.S. Pat. Nos. 

6,531,283 and 6,511,802, each of which is hereby incorpo 
rated by reference in its entirety, provide additional guidance 
regarding Such assays for determining the presence and 
amount of protein expressed from genes associated with hot 
flash Symptoms. 

6.2.7. Primers and Probes Useful in Certain 
Methods for Quantifying the Expression of Genes 

Associated with Hot Flash Symptoms 

0.139. The present invention further provides nucleic acid 
primers that are useful in certain methods for quantifying the 
expression of genes associated with hot flash Symptoms. AS 
one of skill in the art will readily recognize, certain of Such 
methods described above rely on the use of oligonucleotide 
primers to amplify nucleic acids that comprise Sequences of 
genes associated with hot flash Symptoms. Methods of using 
such primers to reverse transcribe RNA and/or to amplify 
DNA of known sequence are well-known to the art and will 
not be presented in detail here. The primers, their Sequences, 
and the genes from which Sequences that the primers can 
amplify are derived are presented in TABLE 2, below. 







US 2005/0064.462 A1 
19 

TABLE 2-continued 

Primer 2 (Reverse Primer) 

AIO 14169 393B 
GGTGACACTCTTACATTGAGATGCC 
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D NO 

AIO14 69 36 OB: 
CATTGAGATGCCCTAACAGTG 
S D NO 

UO 955 
CAGACT CACCGAATGACACACTCTC 
S 

UO 955 

D NO 

113 
CGGAAGAGTCCATAGGTGTGAAGTC 

Gene Primer 1 (Forward Primer) 

EST AIO 14169 21.2F 
AIO 14169 CTGACACAGGACACGGAACAAAG 

SE D NO 100 

EST AIO 14169 171F 
AIO 14169 CACAGTTCTCGGGTGGAGT 

SE D NO 102 

HBP UO 9551 5 4 OF 
GACCACTGGAAGGAAGAAACACC 
SE D NO 104 

HBP UO 9551 84 OF 
GAGAGTGTGTCATTCGGTGAGTCTG 
SE D NO 106 

Amiloride X739 819F 
Binding TGGCTCGGAAATACGCAGTTG 
Protein SEQ ID NO : 108 

Amiloride X739 1367F: 
Binding GGTGGCTTCAACTTCTATGCGG 
Protein SEQ ID NO : 110 

X739 

D NO 

1150 
AGGTGTGTGTCCTCCATACAGTGC 
S 

X739 

D NO 

1687 
CCAGGGATTGGTGAGGTTTTCC 
S D NO 

0140) Furthermore, the present invention provides probes 
that can also be used in certain methods for quantifying the 
expression of genes associated with hot flash Symptoms. AS 

11 

Symptoms, and additionally determining that the candidate 
compound decreases the incidence of hot flash Symptoms. 

one of skill in the art will readily recognize, certain of Such 
methods described above rely on the use of nucleic acid 
probes to detect and quantify nucleic acids that comprise 
Sequences of genes associated with hot flash Symptoms. 
Methods of using Such probes to detect and quantify nucleic 
acids of known Sequence in, for example, RNASe protection 
assays, dot blots, and the like, are well-known to the art and 
will not be presented in detail here. The regions of genes 
asSociated with hot flash Symptoms that can be used as 
probes to detect and quantify nucleic acids from Such genes 
are presented in TABLE 3, below. 

TABLE 3 

Gene Name Sequence 

MDR 2147-2468 
Parvalbumin 41-285 
HKII 577-893 
BAD2 865-1193 
PKCe 1298-1631 
IL18 334-546 
Calpain 1224-1356 
EST196325 131-356 
Annexin1 822-1041 
EST207724(N27) 212-393 
HBP1 840-11.31 
PRL 145-528 

321 bp 
244 bp 
316 bp 
294 bp 
333 bp 
213 bp 
234 bp 
226 bp 
220 bp 
180 bp 
292 bp 
383 bp 

Length of cDNA 

6.3. Methods of Identifying Candidate Compounds 
that Decrease the Incidence of Hot Flash 

014 1) 
Symptoms 

In another aspect, the invention provides methods 
of identifying candidate compounds that decrease the inci 
dence of hot flash Symptoms. These methods generally 
comprise performing a method of the invention for deter 
mining the effect of a candidate compound on hot flash 

0142. A candidate compound can be determined to 
decrease the incidence of hot flash Symptoms based upon the 
effect of the candidate compound on regulation of genes 
asSociated with hot flash Symptoms as extensively described 
above. In certain embodiments, the effect of the candidate 
compound on regulation of expression of genes associated 
with hot flash Symptoms can be compared to a reference 
pattern of expression, as described above. In other embodi 
ments, the effect of the candidate compound on regulation of 
expression of genes associated with hot flash Symptoms can 
be compared to the effect of a compound with a known effect 
on regulation of expression of genes associated with hot 
flash Symptoms, as described above. 

6.4. Kits for Determining the Effect of a Candidate 
Compound on Hot Flash Symptoms 

0143. In another aspect, the invention provides kits for 
determining the effect of a compound on hot flash Symp 
toms. The kits generally comprise at least one primer or 
probe that can be used to detect the presence and amount of 
an expression product of a member of a panel of genes 
asSociated with hot flash Symptoms. The primer or probe can 
be any primer or probe known by one of skill in the art to 
be useful for detecting the presence and amount of an 
expression product of a member of a panel of genes asso 
ciated with hot flash symptoms without limitation. The 
members of the panel of genes can be any genes associated 
with hot flash symptoms known by one of skill in the art 
without limitation, especially those described above. 

0144. In certain embodiments, the primer or probe can be 
used to detect an mRNA expressed from a member of a 
panel of genes associated with hot flash Symptoms. Primers 
and probes Suitable for Such kits are extensively described in 
Section 5.2.7., above. In other embodiments, the primer or 
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probe can be used to detect a protein expressed from a 
member of a panel of genes associated with hot flash 
Symptoms. 

0145. In another aspect, the invention provides kits for 
determining the effect of one or more candidate compounds 
on hot flash Symptoms. In certain embodiments, the kit 
comprises at least one gene-specific nuclease protection 
probe that is specific for a member of a panel of genes 
asSociated with hot flash Symptoms, a Surface having mul 
tiple Spatially discrete regions, wherein at least two of the 
regions are Substantially identical and wherein each region 
comprises at least two different oligonucleotide anchors, at 
least one bifunctional linker, wherein each bifunctional 
linker comprises a first region that can specifically bind to 
one of the oligonucleotide anchors and a Second region that 
Specifically binds to one of the gene-specific nuclease pro 
tection probe(s); and at least one detection probe, wherein 
the detection probe(s) specifically binds to the gene-specific 
nuclease protection probe(s). 
0146 In another embodiment, the kit for determining the 
effect of a compound on hot flash Symptoms, comprises at 
least one gene-specific nuclease protection probe that is 
Specific for a member of a panel of genes associated with hot 
flash Symptoms and that can be directly or indirectly detect 
able; and a Surface having multiple Spatially discrete 
regions, at least two of which regions are Substantially 
identical, and wherein the regions are adapted to Specifically 
bind to the gene-specific protection probe(s). 
0147 The kits of the invention can comprise any com 
ponents described as useful in the methods of the invention, 
above, without limitation. For example, gene-specific 
nuclease protection probes, detection probes, primers, and 
probes described as useful in the methods of the invention 
may also be included in a kit of the invention. 
0.148. In certain embodiments, a kit of the invention can 
comprise instructions for determining the effect of a com 
pound on hot flash Symptoms. In certain embodiments, the 
kit can comprise instructions for identifying a compound 
that decreases the incidence of hot flash Symptoms. 

6.5. Compositions for Determining the Effect of a 
Candidate Compound on Hot Flash Symptoms 

0149. In yet another aspect, the invention provides com 
positions Suitable for determining the effect of a compound 
on hot flash Symptoms. The compositions may also be used 
in the methods and kits of the invention. In certain embodi 
ments, the composition comprises a plurality of gene-Spe 
cific nuclease protection probes, wherein each member of 
the plurality of gene-Specific nuclease protection probes 
hybridizes under Stringent conditions to an mRNA expressed 
from a member of a panel of genes associated with hot flash 
Symptoms. The member of the panel of genes can be any 
member of a panel of genes associated with hot flash 
symptoms known by one of skill in the art without limita 
tion. 

0150. In other embodiments, the composition comprises 
one or more primers that can be used to determine the 
presence and amount of an expression product of one or 
more genes associated with hot flash Symptoms and a 
Suitable buffer, diluent, or excipient. In certain embodi 
ments, the primer or probe can be used to detect an mRNA 
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expressed from a member of a panel of genes associated 
with hot flash symptoms. Primers and probes suitable for 
such kits are extensively described in Section 5.2.7., above. 
In other embodiments, the primer or probe can be used to 
detect a protein expressed from a member of a panel of 
genes associated with hot flash Symptoms. 
0151. In certain embodiments, the member of the panel 
of genes associated with hot flash Symptoms can be Selected 
from the group consisting of Activin Beta E, Type II 
Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Argininosuccinate Synthetase, Ribo 
nucleoside Reductase 1, Interleukin-18, ARL gene 4, 
Calpain, EST196325, CPP32, EST208064, 2-alpha-1 
globin, Amiloride Binding Protein, Annexin 1, N27, HBP1, 
D-binding protein, FE65, Protein Kinase C type I, 
Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. In a preferred embodiment, the member of the 
panel of genes is Selected from the group consisting of Type 
II Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon. 

6.6. Arrays for Determining the Effect of a 
Candidate Compound on Hot Flash Symptoms 

0152. In yet another aspect, the invention provides arrays 
useful for the identification of the effect of a plurality of 
compounds on hot flash Symptoms. In certain embodiments, 
the array can comprise a non-porous Surface; and a plurality 
of different oligonucleotides connected with the Surface, 
wherein at least one of the oligonucleotides hybridizes under 
Stringent conditions to a member of a panel of genes 
asSociated with hot flash Symptoms, and wherein each of the 
different oligonucleotides is connected with the Surface in a 
different predetermined region of the surface. The member 
of the panel of genes can be any member of a panel of genes 
associated with hot flash symptoms known by one of skill in 
the art without limitation. 

0153. In certain embodiments, the member of the panel 
of genes can be Selected from the group consisting of Activin 
Beta E, Type II Hexokinase, Multi Drug Resistance Gene, 
Parvalbumin, BAD2, Prolactin, Argininosuccinate Syn 
thetase, Ribonucleoside Reductase 1, Interleukin-18, ARL 
gene 4, Calpain, EST196325, CPP32, EST208064, 2-al 
pha-1 globin, Amiloride Binding Protein, Annexin 1, N27, 
HBP1, D-binding protein, FE65, Protein Kinase C type I, 
Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. In a preferred embodiment, the member of the 
panel of genes is Selected from the group consisting of Type 
II Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon. 

7. EXAMPLES 

0154) The invention is described in reference to a number 
of examples presented below. The examples are intended to 
provide illustration of certain embodiments of the invention, 
and should not be construed to limit the invention in any 
way. 
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7.1. Example 1 

Generation of Reference Expression Profiles of a 
Panel of Genes Associated with Hot Flash 

Symptoms 

O155 The following example describes the generation of 
expression profiles of a panel of genes whose expression 
level is associated with the increase or decrease of hot flash 
Symptoms using the compounds estradiol, raloxifene, 
tibolone, and 4-hydroxytamoxifen. Estradiol and raloxifene 
are known to have a decreasing effect on hot flash Symp 
toms, while tibolone and 4-hydroxytamoxifen are known to 
have an increasing effect on hot flash Symptoms. 
0156 Treatment of GH3 Cells and Preparation of Cell 
Lysates. In 96-well V-bottom dishes, 50,000 GH3 cells per 
well were plated in 200 ul phenol red free Ham's F-12K 
media supplemented with 2.5% charcoal stripped FCS, 1% 
penicillin & Streptomycin, 1% 200 mM glutamine. The 
plates was incubated at 37 C. for 24 hours in a humidified 
atmosphere containing 5% (v/v) CO. 
O157 The next day, compound dilutions were prepared 
according to a Standard compound dilution protocol: Briefly, 
from a 5 mM Stock, the compounds (estradiol, raloxifene, 
tibolone, and 4-hydroxytamoxifen) were serially diluted in 
100% DMSO from 5 mM to 0.00005 mM. Next, the 
compounds were diluted from 100% DMSO to into water by 
1:25 to reduce the DMSO concentration to 4% by transfer 
ring 10 ul of compound solution into 240 ul of water. After 
mixing the compound Solutions well, 10 ul of diluted 
compounds were added to each well of the 96-well plates. 
AS Such, the cells were exposed to a final compound 
concentration of 10 uM to 0.0001 uM. The 96-well plates 
were then incubated at 37 C. for 24 hours. 

0158. The lysis buffer containing probe linker Solution 
and the denaturation oil were warmed to 50° C. The plate 
heat block/oven was set to 95 C. 

0159. The plates were removed from the incubator and 
spun down at 1200 rpm for 5 minutes to ensure that the cells 
will not lift off. The media was aspirated from the wells 
using the 8-channel aspirator, and immediately thereafter, 30 
All of lysis buffer/probe-linker Solution per well were added, 
followed by 60 ul of denaturation oil per well. The plates 
were covered with foil plate cover and sealed. Then the 
plates were heated at 95 C. for 15 minutes. 
0160 Analysis of Gene Expression. The panel of signa 
ture genes used in this example included protein tyrosine 
phosphatase BAD2, Type II Hexokinase, multiple drug 
resistance gene, parvalbumin, prolactin, IL-18, N27, 
calpain, annexin I, and PKC Subunit epsilon. Expression of 
the listed genes along with four housekeeping genes, i.e., 
actin, GAPDH, cyclophilin and L32, were analyzed using a 
cell lysate nuclease protection assay kit from High Through 
put Genomics, Tucson, Ariz., following the manufacturer's 
protocol. Custom-made detection probes and linkers 
required to perform the assay had been obtained from the 
manufacturer. 

0.161 Data Analysis. First, gene expression data were 
normalized using the housekeeping gene expression. Then, 
the expression level of each gene in the cell Samples treated 
with estradiol, raloxifene, tibolone, and 4-hydroxy tamox 
ifen was divided by the corresponding gene expression level 
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in DMSO treated control samples. The effect of the com 
pounds estradiol, raloxifene, tibolone, and 4-hydroxy 
tamoxifen, respectively, on the expression of each Signature 
gene is shown in FIGS. 1A through 1E. These expression 
profiles Serve as reference expression profiles for the testing 
of candidate compounds. 

7.2. Example 2 

High Throughput Assay for Determining the Effect 
Candidate Compounds on Hot Flash Symptoms 

0162 The following example describes a high through 
put assay for determining the effect of candidate compounds 
on the expression of a panel of genes whose expression level 
is associated with increase or decrease of hot flash Symp 
toms. The rat pituitary cell line GH3 is used as the model 
system. Estradiol and Raloxifene at 100 nM are included in 
each experiment as reference compounds. 

0163 Treatment of GH3 Cells and Preparation of Cell 
Lysates. In 96-well V-bottom dishes, 50,000 GH3 cells per 
well are plated in 200 ul phenol red free Ham's F-12K media 
supplemented with 2.5% charcoal stripped FCS, 1% peni 
cillin & Streptomycin, 1%. 200 mM glutamine. The plates are 
incubated at 37 C. for 24 hours in a humidified atmosphere 
containing 5% (v/v) CO. 

0164. The next day, candidate compound dilutions are 
prepared according to the compound dilution protocol 
described in Example 1, Such that the cells are exposed to a 
final compound concentration of 10 uM to 0.0001 uM. The 
96-well plates are then incubated at 37 C. for 24 hours. 

0.165. As described in Example 1, the lysis buffer con 
taining probe linker Solution and the denaturation oil is 
warmed to 50° C. The plates are removed from the incubator 
and spun down at 1200 rpm for 5 minutes to ensure that the 
cells will not lift off. The media is aspirated from the wells 
using the 8-channel aspirator, and immediately thereafter, 30 
All of lysis buffer/probe-linker solution per well is added, 
followed by 60 ul of denaturation oil per well. The plates are 
covered with foil plate cover and Sealed, and the plates are 
heated at 95 C. for 15 minutes. 

0166 Analysis of Gene Expression. Expression levels of 
the Signature genes listed in Example 1, along with the 
expression levels of the four housekeeping genes used in 
Example 1, are analyzed using the cell lysate nuclease 
protection assay kit from High Throughput Genomics, Tuc 
Son, Ariz., following the manufacturer's protocol, and detec 
tion probes that had been custom-ordered from the manu 
facturer. 

0.167 Data Analysis. After normalizing the gene expres 
Sion data using the housekeeping gene expression, the 
expression level of each gene in the cell Samples treated with 
candidate compounds is divided by the corresponding gene 
expression level in DMSO treated control samples. The 
effect of each candidate compound on the expression level 
of the panel of Signature genes is compared with the refer 
ence profiles shown in FIGS. 1A through 1E. 
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7.3. Example 3 

Assay for Determining Hot Flash Side Effects of an 
Osteoporosis Candidate Compound 

0168 The assays of the present invention may be used to 
Screen compounds identified as potential therapeutic agents 
for the treatment of osteoporosis (or other medical condi 
tions) for hot flash side effects prior to costly clinical trials. 
The compound is assayed as described in Example 1. The 
effect of the compound on the expression of the panel of 
genes listed in Example 1 is compared with the expression 
profiles of estradiol, tibolone, raloxifene and 4-hydroxy 
tamoxifen. A compound whose effect on the expression 
profile of the panel of Signature genes mirrors more closely 
that of raloxifene and 4-hydroxy tamoxifen than that of 
estradiol and tibolone is likely to increase the incidence of 
undesirable hot flash side effects. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 111 

<210> SEQ ID NO 1 
&2 11s LENGTH 26 OO 
&212> TYPE DNA 
<213> ORGANISM: Rattus norvegicus 
&22O > FEATURE 
<221> NAME/KEY: misc feature 
<222> LOCATION: (1714) . . (1714) 
<223> OTHER INFORMATION: n is a c, g, or t 

<400 SEQUENCE: 1 

22 
Mar. 24, 2005 

7.4. Example 4 

Validation of Candidate Compounds. Using a Rat 
Model of Hot Flash Symptoms 

0169. The following animal model is used to validate the 
effects of a candidate compound on hot flash Symptoms. 
0170 Ovariectomized rats are treated for 8 or 9 days with 
candidate compounds. Rats are made morphine-dependent 
by implanting a morphine pellet (75 mg each) Subcutane 
ously (sc) on days 3 and 5 of treatment. On the last day of 
treatment, a thermistor, connected to a data acquisition 
System, is placed on the tail of each animal and morphine 
addiction is withdrawn by naloxone injection (1.0 mg/kg, 
Sc). Temperature measurements are taken for 1 h under 
ketamine (80 mg/kg, im) anesthesia. The candidate com 
pounds that decrease the incidence of hot flash Symptoms 
decrease the temperature of the rat tail in this model. 

gcqatctact citcagtottc ctgagtcaca ggctaccaag gacaagtag c totgtctgcc 60 

citttgttgag gggagctgtg acactggttt gotgctgct g citgctgctoc toctogcatct 120 

totttgg gala atcagacitca ataaact gcc atcCatctga ggttct caac to agagcc at 18O 

citacctggag catgggacitt to aaatgtcc agctctggac aatact gct g togg cattgg 240 

catgggtgca gagtacaaga totg.cgtgcc cgtoctotgg gg.ccc.caact citgacacccc 3OO 

aaggagaacg cqctotggto: ctagagctag coaa.gcagoa aatcctggag ggactocacc 360 

talaccagcc.g. tcc.ca.gaata actogtocto td.ccc.caggc agcact gacc agagcc citcc 420 

ggagacitgca gcc.caggagc atggtocct g g caa.ccgaga gaaagt catc agctittgcta 480 

ccagdataga caaatccact tcaacctacc gotcc.gtgct caccittccaa citgtc.cccitc 540 

tttggtocca coacctgtac catgccc.gcc totggctg.ca cqtgccitccc totttitcc.gg 600 

ccactctgta totgaggatc titcggttgc g g taccac gag gtgcagagga toccgcacgt. 660 

toctagotga gCaccaaacc actitcct cog gotggcacgc cctoactctg. cc citctagog 720 

gcttgcggag to aggaatct ggagt cacaa aacticcaact ggaattcaga cctotggacc 78O 

tta acagcac tactgccaga cit gcc acggc toctittgga cacagoggga cago agcgto 840 

cctitcttgga acttaagatc cqagctaatg aaccoggagc aggc.cgggcc aggaggagga 9 OO 

citc.ccacct g to agtctgag accoccittat gttgtag acg agaccactat gtcgattitcc 96.O 

aggagctggg gtggagaga C toggatcCtgc agc.cggaggg ataccagotgaattactgca 1020 

gtggg cagtig ccc.gc.cccac citggctggca gcc.ctgg cat to cit gctitcc titcc attctg 1080 

citgtc.tttag cctoctoaaa go caacaa.cc cittggcc toc gg gttctitcc toctotgtc.c 1140 



US 2005/0064.462 A1 Mar. 24, 2005 
23 

-continued 

ccaccgc.gcg aaggcctcitc. tcc citcct ct accittgacca taatggcaat gtggtcaaga 200 

cc gatgtgcc agacatggitt gtagaggcct gtggctdcag citagcaa.gag gacctgaagg 260 

ttittgagtga agttcaaggit toaagttggg ggttcc.caag caaaaggg to citgttgttctgg 320 

aag cacaagt toc ggatcca tactgacacc caacaagctd totag cagta tocctgagtt 38O 

tgaccoct gt ggaactcaaa toggcatttt tottgtc.cca gattctggcc tatttcaggc 4 40 

tgtttcaaat gtggacagat gggtaaaacg titt cotttcg agaaact gcc togc.ca.gcac 5 OO 

catttcctac atcaag ccct gttccaggac agcaggggat gcc.gtgg gag ggaagga aga 560 

atgcagggaa alactacittag totcitcc.cga aaaagaattic citcaagtaat aaaggaggaa 62O 

ttagaaggitt aggcagattg gggaaaggta tacaggctaa galacagggac tottgcctgc 680 

tittgagcaag gtCaagagga atatgagcag gCantgaggt gggagag cag titaggaggcC 740 

citggaattga cagtcagtaa aaaggggtgc tigaac coata agttctotag citt.ccc.cittg 800 

gggagaggac ccatgtaaat gacatacgtt tatattittct taataaaaag gagaaagaaa 860 

agcaa.cagtg totaaggggit tottaaaatg agccagaaac aaagtgtggit ctogg gacct 920 

citgtgctt.cg g g g ccttittcaaggggttitt caaactattt gcataatcac atagagaagt 98O 

tatttgtcat titactato at tatttitttca ttgttctgtg ggaac agggit ttacactitat 20 40 

aactacagoc citcaggaggc tigaga cagga ggatcgc.cgt gagttcaaga ccago cittca 2100 

tagtgaatgc tigggctagoc to agctatog agtgagatcc tigtotcaaag caaaagaaac 216 O 

aaacaaaa.ca acaaagacita agtag tagt cittitccagag totattatat gatacago.cg 2220 

atgacattgt ggcttatata ttctoctittc. tctoctittaa acaattittat ttatttittat 228O 

tgitatgtgta tatgagtct taggcctgca ccggcttgca gtgcc catag agg to agaag 234. O 

aggacgctgg atccttggaa citaaagttag agcagtgttga gct gcct gtg totgttaa.ca 24 OO 

gaactcaggit coacagtaag agaaacaaac aattaaaggc tigagctacct citccaccitga 2460 

gacatgtgca cacacagtica cacattgttt tottttgttt goaaa.ca.gcc cacgctatot 252O 

tggaactcitc aatcct cotg cct cagaccc toc tocc ctd gaattaaagg cataalaccac 258O 

Caaaaaaaaa aaaaaaaaaa. 2600 

<210> SEQ ID NO 2 
&2 11s LENGTH 1731 
&212> TYPE DNA 
<213> ORGANISM: Rattus norvegicus 

<400 SEQUENCE: 2 

gtogacagtc. togg gaggaat cqc coatcga gggaatagat galaccacacic agaga acatg 60 

gtagaag.cgg cccagoagag caacgtgggc tiggggtotac titcagtcggc agagtgctitt 120 

gatcto cagt agtggcc.cat gcc atccaga ggtggggaga gag cittgggg agcag actot 18O 

ttggaaatgg atgg.ccctgt cittctittcca totaactittc caactcc.cag titccattcto 240 

caccagdaac aaccitcatgc catttgaggit gct acttcaa tatcgctggc gttctact cat 3OO 

citatgtgaac ttaagagtct ggtgtcaggc gtgagct gag gtagaggtgg gct cittcto a 360 

gcctctataa accaattaca coactitgagc caag cagtac acatgcactt totccitcc.gc 420 

citatcagoct agctcctgac aag gtttctd. tccag cottt tacttitcct g gcttcaagaa 480 

aggcggatat ataccagggit ggggagttgc atttcagagt gaga.cggttctgtc.ttcacc 540 
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gaagagctac aaaacaaaat totaaattgt cittaaag acc atgttgactitt caataatggg 1740 

ggattgaacc gacccaacta cotgtccalaa citgttgggga agctoccaga actitcgcacc 1800 

citttgcacac aggggctcca gcgcatttitc tacctgaaat toggaagacitt got accacca 1860 

ccag caataa ttgacaaact tittcctggac accittacctt totaag actt totcc catgc 1920 

acgtcaaaga actggaaaga aaaaaaaaat coagaggggg citggtoaaga tigggtag aga 1980 

gctggctgaa gtgtc.cggitt catgtc.tc.cc ttctgtagac ccctagocct caccc.ctaaa 20 40 

gtaaacaaac aaacaa.gcaa acaaacaaac acaaattaaa alactott got attitcctaac 2100 

citgcaggcag aacgtgaaag g g cattttgg citc.cgggg.ca toctoggattt agaaaacgga 216 O 

caacatacac agtacagtgg tataaactitt tittattatca gttcaaaatc agitttattgt 2220 

to agaaggaa gattgcaaat gtatgatggg aaatgtttgg ccatgcttgc titgttgcagt 228O 

taag acaaat gta aggcaaa totalacacac acacacacac acacacacac acacacacac 234. O 

acctcittaat g g g accotca tattittgccc tittaacaaga cittcaaagtt ttctgctgta 24 OO 

aagaaagctg taatatatag taaaactaaa tottgcgtgg gtggcatcaa ttgaagg cag 2460 

aggcttgtaa attittatcca atgcagtttg gctttittaaa ttattttgttg cctatttatg 252O 

aataaatatt acaaattcta aaaagtaagt gtgtttgca 2559 

<210> SEQ ID NO 9 
&2 11s LENGTH 628 
&212> TYPE DNA 

<213> ORGANISM: Rattus norvegicus 

<400 SEQUENCE: 9 

atggctgcaa taccagaaga aggct cittgt gtcaact tca aagaaatgat gtttattgac 60 

aacacactitt accittatacct galagataat ggagacittgg aatca gacca citttggcaga 120 

cittcactgta caa.ccgcagt aatgcggagc ataaatgacc aagttcticitt cqttgacaaa 18O 

agaaac cogc ctdtgttcga gga catgcct gatat cq acc galacago caa cqaatcc cag 240 

accagacitga taatatatat gtacaaagat agtgaagtaa gaggactggc tigt gacccta 3OO 

totgtgaagg atggaaggat gtc.tacccitc. tcc totaaaa acaaaatcat titcctittgag 360 

gaaatgaatc. cacctgaaaa tattgatgat ataaaaagtg atctoatatt citttcaaaaa 420 

cgtgtgc.cag gacacaacaa aatggaattt gaatctt.ccc totatgaagg acactittcta 480 

gcttgccaaa aggaagatga tigctttcaaa citcgttittga agaggaagga tigaaaatggg 540 

gataaatctg taatgttcac tottactaac ttacatcaaa gttagg tatt aag gtttctg 600 

tatto.ca.gaa agatgattag cacacatg 628 

<210> SEQ ID NO 10 
&2 11s LENGTH 1067 
&212> TYPE DNA 

<213> ORGANISM: Rattus norvegicus 

<400 SEQUENCE: 10 

acggag gacc gtcago cago: aatc.gc.gtag citc gatc gat cacco aggaa gagaaattgt 60 

aag cagataa gaagaacg.cg titcggtttgg gacac cattt gcagotggala atggggaatg 120 

gactgtcaga ccagactitcc atcctatoca gcctg.ccgto: ctittcagtcc tittcacattg 18O 

ttattotggg tittggactgt gctggaaaga caa.cagttitt atacaggct g cagttcaacg. 240 
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attagacitta citgacaaag.c aacttitccita cittaa.gc.citt gcaataggaa gaaaacaacg. 240 

gctaagagat gttcto citcg gaatcttaca gag cagttgg gatgtttagt titcct coaca 3OO 

cagagccacc aggattittitt catagtc.tcc tittggtttca to caggatgg cittggcagag 360 

agggattacg tacttcttct g gtaaaatac tittgattitca ttcatgtcaa tittcc.gaacg 420 

ggagaccata atcctgatca atgtc.ttatg gcgagttcca gcaccct tca togcttcata 480 

cagtttctica gcaaagaaag citggagtgct ggtgg cacac titcacaatgg ttgtgaggca 540 

cittctoaatg to accottca gttccagatc caaggctttgttcatgtcat gttgactgta 600 

citttctataa ttctgaaaca cittitcc 626 

<210> SEQ ID NO 18 
&2 11s LENGTH 508 
&212> TYPE DNA 

<213> ORGANISM: Rattus sp. 

<400 SEQUENCE: 18 

gccattaaaa aactittattt to atttittitt tttitttacaa aggatagocc cactittgggg 60 

tgaaaatata tittggittaag tacaaaatat agtttittaat catacaaaaa gatacacaaa 120 

atacaaaaac aacaaagacg acaccitcc at cagct cacac tittctggctg. cacagttct c 18O 

gggtggagtg cittagagtgg agcttggagc tict gacacag gacacggaac aaagtgctaa 240 

ggcggagtaa gttittggagt gctagaggcc acggc gagag cagaactittc. tcc talacact 3OO 

ggacaggaaa toggtotggg agctt.ccatg gaalacct gca gttct cact g toccitccatc 360 

actgttaggg catctoaatg taagagtgtc. accagggtoc agctdtcago agcaa.cccitt 420 

catatgagta gtgtcagaat cacagaagtc. totgttgttgg gggaaag.cct coaaaagtaa 480 

talacca agct g g gcctittaa cct cagoa 508 

<210 SEQ ID NO 19 
<211& LENGTH: 2642 
&212> TYPE DNA 
<213> ORGANISM: Rattus norvegicus 

<400 SEQUENCE: 19 

agtgtgcticit aaaggcgacg g gtttgtcgg agcaccataa tatggtgtgg galagtgaaga 60 

c galaccagag goctoatgca gtacagagac toctogctggit gatggac gag agagctacag 120 

gagtgagtga citcattggag ttgctgcagt gtaatgagaa totgcc.gtoc totccaggat 18O 

acaacticcitg tdatgagcac atggagcttg atgacct tcc tdaactticag gotgttcaaa 240 

gtgaccctac ccaatctgcc atataccago toagttcaga tigitat citcat caagaatato 3OO 

caag accatc ttggagccag aatacctdag acataccgga aaatact cac cqtgaagatg 360 

aggtgg acto gotiaacagag ttagoaaata ttgcc actag to cacaaagt coactaatgc 420 

agtgctcatt ttataacaga toatctoctd tacacatcat agctactag caacagtttac 480 

attccitatgc acgc.ccacca coagtgtc.ct citgcaaagag cqgaccago C titc.ccitcatg 540 

accactggaa goaagaaa.ca coagtaagac atgaaagggc aaa.ca.gtgag to agagt cag 600 

gaattittctg catgtc.citcc citgtcagatg atgatgatct gggctggtgc aattic citggc 660 

catcaa.ccgt ttggcattgc titt citcaaag goacacg act gtgct tccat aaggaaag.ca 720 

aaaaggagtg gcaagatgtt galagacitttg citagagcc.gc. caccitgttgat gaggaggaga 78O 
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citcago acac totgtgcc.ca 

cggcc.catac toagcticcat 

tgtcaccago totgggcc.ca 

ggCCtc.ccca ggCaggagca 

caaggaagag ccc.cccagoc 

cc.cago citcc atggataccc 

gag.cga acct accoct gctg 

ccctgcacac coag.ccccct 

gaac gagcta agtgat cacc 

gctgacaa.gc cacggctt.ca 

ggtgac catg ccc.gacatga 

acttctatot coccaagagc 

aggaaag.cag citggtgcact 

ggacac aggg agcagtgaac 

tgagggagat gaCtacacgg 

caaag.ccaag gaccc.cactg 

cc.cccago: ct atticcitagga 

gggaatcc ta ggtoaa.gc.ca 

cagtaccttg gatcaagagg 

cccaagttctg. citctotggto 

tdataaaatt gtattittgat 

<400 

SEQ ID NO 28 
LENGTH 21 
TYPE DNA 

agtatggtog 

citccagocta 

taatctocq a 

tagatgagag 

caccitcatag 

citttgtc.ccc 

ccitcaaacac 

ccacccctga 

tggatgcc at 

gtgtggacac 

gcc tocct ga 

citcc.caggcc 

acacggctica 

tgcctgtgct 

atgatcccac 

totcc tagag 

cacggctggit 

gcaca accoc 

aagat.cct ga 

agagcttcac 

ttittaat 

acagtacticc 

cagoagctot 

tat cact gag 

gccitctgtcc 

cc citcgggta 

aactgcctitc 

agc.ccctato 

gaagtgc citc 

ggacticcaac 

cagtgcc ctd 

cctggacago 

tattgaggca 

gccitctgttc 

citttgagctg 

catc.tc.tott 

gtttcagttg 

CCtggggaga 

agtggag cac 

aggctgcata 

agccacactt 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 28 

atatgatc.gc citgcttatto a 

<400 

SEQ ID NO 29 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 29 

aaaggtaggc aac attittca c 

<400 

SEQ ID NO 30 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 30 

47 

-continued 

citggagcatg to catggtoc 

agcctttact cotctgatgc 

citggctocca coag.ccctitt 

agcago acco togtocgtgt 

Ctggaggcaa gCCCtggg.cg 

attgacticca toctitcg aga 

gacacaa.ccg gagcc caagc 

agcgtagcct gcc tag acaa 

citggaca acc tdcagac cat 

citggacct gt to agc.ccctic 

agcctggcca gcattcagga 

gagaatagta acgc.cgactic 

citgctgg acc ctdatgctgt 

ggggaga.gct cotacttctic 

citgacgggca citgaaccoca 

tdaggctggC ttgggcCt9.g 

caaga cagtt gogtagt coa 

agatgggact togggCttggg 

cctgctgcct tcaccccago 

ggact gaccc toc aggttgt 

480 

540 

600 

660 

720 

840 

9 OO 

96.O 

O20 

14 O 

200 

260 

320 

4 40 

5 OO 

560 

647 

21 

21 

Mar. 24, 2005 
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ttgaccacat cqc.cgaatgc 20 

<210> SEQ ID NO 31 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 31 

agtgcc caca atgagaccaa to 22 

<210> SEQ ID NO 32 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 32 

ccc.gtoctitg totccag 17 

<210 SEQ ID NO 33 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 33 

agaaaaagag togcggatgat g 21 

<210> SEQ ID NO 34 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 34 

agcatttitcc agaagagtgg totc 24 

<210 SEQ ID NO 35 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 35 

acaaagacgc tigatggctgc 20 

<210 SEQ ID NO 36 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 36 

gag caccalaa ccactitcc to 20 
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<210 SEQ ID NO 37 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 37 

citacaa.cata agggggtotc 

<210 SEQ ID NO 38 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 38 

aaatccactt caacctaccg citc 

<210 SEQ ID NO 39 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 39 

togtotacaa cataaggggg totc 

<210> SEQ ID NO 40 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 40 

totatogacag cqagtatgat a 

<210> SEQ ID NO 41 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 41 

caaggg cact gtggaccaga t 

<210> SEQ ID NO 42 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 42 

taaccaccgc atctottccc td 

<210> SEQ ID NO 43 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 

20 

23 

24 

21 

21 

22 

Mar. 24, 2005 
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<400 

50 

-continued 

FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 43 

tgtgccaagg atttcaaact gg 

<400 

SEQ ID NO 44 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 44 

cagaatggga gcc.gtoactt c 

<400 

SEQ ID NO 45 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 45 

agcgcactitc gtaataatga g 

<400 

SEQ ID NO 46 
LENGTH 22 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 46 

tittgacalacc gaggagagga gC 

<400 

SEQ ID NO 47 
LENGTH 23 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 47 

ccittggtotg gaag cago aa tag 

<400 

SEQ ID NO 48 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 48 

ggggaactgt gtag gaccitt 

<400 

SEQ ID NO 49 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 49 

22 

21 

21 

22 

23 

20 
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-continued 

atgtaaaaat gccaccitcac t 21 

<210 SEQ ID NO 50 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 50 

ttcaaacctg. tccaaccago c 21 

<210 SEQ ID NO 51 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 51 

ttgttgggtaa agaaagaggg gtc. 23 

<210> SEQ ID NO 52 
<211& LENGTH 22 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 52 

togcatcc.gt gtctactcca to 22 

<210 SEQ ID NO 53 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 53 

ggaagttccitt ttctgtcacc acc 23 

<210> SEQ ID NO 54 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 54 

cagaaccacc ccatttacct g 21 

<210 SEQ ID NO 55 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 55 

tgtttacatc caaggctcitc actg 24 
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-continued 

<210 SEQ ID NO 56 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 56 

Cgaaagagga totggatgaa gatg 

<210 SEQ ID NO 57 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 57 

atgitatcgga gtc.gcttggit gagg 

<210 SEQ ID NO 58 
<211& LENGTH 22 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 58 

aggatgtgga talagatgtg CC 

<210 SEQ ID NO 59 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 59 

atgitatcgga gtc.gcttggit gagg 

<210 SEQ ID NO 60 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 60 

ggaggatgcc cqagttttac aac 

<210> SEQ ID NO 61 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 61 

alagaggtoca aggatgtgct gtgg 

<210> SEQ ID NO 62 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 

24 

24 

22 

24 

23 

24 
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<400 

53 

-continued 

FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 62 

aagatggcac tacccacago ac 

<400 

SEQ ID NO 63 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 63 

tittcctitcca cocgttcctg 

<400 

SEQ ID NO 64 
LENGTH 22 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 64 

atcaaggatg Ctggaggaag gg 

<400 

SEQ ID NO 65 
LENGTH 22 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 65 

tagttcaggg cactgttcgt gg 

<400 

SEQ ID NO 66 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 66 

cittgggitatc actgctittga 

<400 

SEQ ID NO 67 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 67 

ataatactcc gccitctgctt c 

<400 

SEQ ID NO 68 
LENGTH 27 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 68 

22 

20 

22 

22 

20 

21 
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-continued 

tgttctggtg gcg act gcca gacacct 27 

<210 SEQ ID NO 69 
&2 11s LENGTH 27 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 69 

tatcttittca atcccttcaa gaag.ccg 27 

<210 SEQ ID NO 70 
<211& LENGTH 22 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 70 

aagaactgct gggggalagat td 22 

<210 SEQ ID NO 71 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 71 

ttgcc.gtgag ccttgacct g 20 

<210 SEQ ID NO 72 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 72 

acaactacag cacaggctac gacg 24 

<210 SEQ ID NO 73 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 73 

agalaga.gtga aaggcgggag ac 22 

<210> SEQ ID NO 74 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 74 

gacgatcc.gg gcticcottca c 21 
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<210 SEQ ID NO 75 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 75 

atggatgc.cg gcttgc gaat g 

<210 SEQ ID NO 76 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 76 

gaccactittg gcagacittca citg 

<210 SEQ ID NO 77 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 77 

cct tccatcc titcacagata ggg 

<210 SEQ ID NO 78 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 78 

gcctgatato gaccgaacag c 

<210 SEQ ID NO 79 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 79 

atcatctitcc titttggcaag c 

<210 SEQ ID NO 80 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 80 

actitccatcc tatccago cit gc 

<210> SEQ ID NO 81 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 

21 

23 

23 

21 

21 

22 
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<400 

56 

-continued 

FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 81 

caccacaaac acaatgcc at citg 

<400 

SEQ ID NO 82 
LENGTH 19 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 82 

gcaatticcaa alacagt cac 

<400 

SEQ ID NO 83 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 83 

tittagcccat citcctatgat it 

<400 

SEQ ID NO 84 
LENGTH 24 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 84 

aggctacgct gtc.taccaga titcc 

<400 

SEQ ID NO 85 
LENGTH 23 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 85 

aacaccctica agcagaagttc acc 

<400 

SEQ ID NO 86 
LENGTH 18 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 86 

tggacacggg gttctaca 

<400 

SEQ ID NO 87 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 87 

23 

19 

21 

24 

23 

18 
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caactccttg g gaatctggit a 21 

<210 SEQ ID NO 88 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 88 

ggagcc attg titcacattac cq 22 

<210 SEQ ID NO 89 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 89 

taccctg.cct tcttctdtct g gag 24 

<210 SEQ ID NO 90 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 90 

cc gaccagoa acacagagc 19 

<210 SEQ ID NO 91 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 91 

titc.gc.cgitaa alacatcagca t 21 

<210 SEQ ID NO 92 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 92 

ggag cagttt totgttgttgttg attc 24 

<210 SEQ ID NO 93 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 93 

tgcggtagag talagcataca ggaag 25 
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-continued 

<210 SEQ ID NO 94 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 94 

gcc.gaaactc titcatcattc a 

<210 SEQ ID NO 95 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 95 

gatctgtttc tittgcgtgga a 

<210 SEQ ID NO 96 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 96 

tggalactaa gigtgaCatt gag 

<210 SEQ ID NO 97 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 97 

atggcttggC agagagggat to 

<210 SEQ ID NO 98 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 98 

gaactgaagg gtgacattga g 

<210 SEQ ID NO 99 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 99 

gggatgttta gtttcc toca C 

<210> SEQ ID NO 100 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 

21 

21 

23 

22 

21 

21 
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&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 100 

citgacacagg acacggaaca aag 

<400 

SEQ ID NO 101 
LENGTH 25 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 101 

ggtgacactc ttacattgag atgcc 

<400 

SEQ ID NO 102 
LENGTH 19 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 102 

cacagttcto gggtggagt 

<400 

SEQ ID NO 103 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 103 

cattgagatg ccctaa.cagt g 

<400 

SEQ ID NO 104 
LENGTH 23 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 104 

gaccactgga aggaagaaac acc 

<400 

SEQ ID NO 105 
LENGTH 25 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 105 

cagacticacic gaatgacaca citcto 

<400 

SEQ ID NO 106 
LENGTH 25 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Description of artificial sequence: Primer 

SEQUENCE: 106 

23 

25 

19 

21 

23 

25 
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gag agtgttgt cattcggtga gtctg 25 

<210 SEQ ID NO 107 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 107 

cggaag agtc. cataggtotg aagttc 25 

<210 SEQ ID NO 108 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 108 

tggctoggaa atacgcagtt g 21 

<210 SEQ ID NO 109 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 109 

aggtgtgttgt cotccataca gtgc 24 

<210> SEQ ID NO 110 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 110 

ggtggctt.ca acttctatoc gg 22 

<210> SEQ ID NO 111 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of artificial sequence: Primer 

<400 SEQUENCE: 111 

ccagggattg gtgaggttitt Co 22 

What is claimed is: 2. The method of claim 1, wherein said method further 
1. A method for determining the effect of a candidate comprises comparing Said first cell's expression of Said 

compound on hot-flash Symptoms, comprising: panel of genes associated with hot flash Symptoms with a 
reference expression profile of Said panel of genes associ 
ated with hot flash symptoms. 

3. The method of claim 2, wherein said reference expres 
Sion profile of Said panel of genes is the expression profile 

b) determining the effect of Said candidate compound on of the panel of genes following contacting the cell with a 
Said first cell's expression of a panel of genes associ- compound Selected from the group consisting of estradiol, 
ated with hot flash symptoms. tibolone, raloxifene, and tamoxifen. 

a) contacting a first cell that expresses an estrogen recep 
tor or estrogen related receptor with Said candidate 
compound; and 
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4. The method of claim 1, wherein said method further 
comprises comparing Said first cell's expression of Said 
panel of genes associated with hot flash Symptoms with a 
Second cell's expression of Said panel of genes associated 
with hot flash Symptoms following contact with a compound 
that has a known effect on hot flash Symptoms. 

5. The method of claim 4, wherein said compound that has 
a known effect on hot flash Symptoms is Selected from the 
group that consists of estradiol, tibolone, raloxifene, and 
tamoxifen. 

6. The method of claim 2 or 4, wherein said method 
comprises determining that Said compound decreases the 
incidence of hot flash Symptoms. 

7. The method of claim 1, wherein Said estrogen receptor 
is estrogen receptor C. 

8. The method of claim 1, wherein Said estrogen receptor 
is estrogen receptor B. 

9. The method of claim 1, wherein said cell expresses both 
estrogen receptor C. and estrogen receptor B. 

10. The method of claim 1, wherein said cell that 
expresses the estrogen receptor is Selected from the group 
consisting of a pituitary cell and a hypothalamus cell. 

11. The method of claim 10, wherein said cell that 
expresses the estrogen receptor is Selected from the group 
consisting of a GH3 cell, a GH4 cell, a PR1 cell, a MtT/E-2 
cell, an alphaT3-1 cell, a D12 cell, an RCF-8 cell, and a 
GT1-7 cell. 

12. The method of claim 1, wherein said cell's expression 
of Said panel of genes associated with hot flash Symptoms is 
quantified by determining the presence and amount of 
mRNA expressed from Said panel of genes. 

13. The method of claim 12 wherein said cell's expression 
of Said panel of genes associated with hot flash Symptoms is 
quantified by a technique Selected from the group of reverse 
transcription real time PCR, quantitative reverse transcrip 
tion PCR, Northern blot assays, dot blot assays, reverse dot 
blot assays, RNASe protection assays, 5'-nuclease assays, 
reporter gene assays, branched DNA assays, bead array 
assays, and multiplexed array mRNA assayS. 

14. The method of claim 13, wherein said cell's expres 
Sion of Said panel of genes associated with hot flash Symp 
toms is quantified by a multiplexed array mRNA assay. 

15. The method of claim 1, wherein said cell's expression 
of Said panel of genes associated with hot flash Symptoms is 
quantified by determining the presence and amount of 
protein expressed from Said panel of genes. 

16. The method of claim 15, wherein said cell's expres 
Sion of Said panel of genes associated with hot flash Symp 
toms is quantified by a technique Selected from the group of 
a western blot assay, an ELISA assay, a cytokine bead array, 
multiplexed protein detection assays, and an immunofluo 
rescence assay. 

17. The method of claim 1, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Activin Beta E, Type II Hexokinase, Multi Drug Resis 
tance Gene, Parvalbumin, BAD2, Prolactin, Argininosucci 
nate Synthetase, Ribonucleoside Reductase 1, Interleukin 
18, ARL gene 4, Calpain, EST196325, CPP32, EST208064, 
2-alpha-1 globin, Amiloride Binding Protein, Annexin 1, 
N27, HBP1, D-binding protein, FE65, Protein Kinase C type 
I, Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. 

Mar. 24, 2005 

18. The method of claim 17, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon, and wherein expression of at least one member of 
Said panel of genes is upregulated in Said cell following Said 
contact with Said candidate compound. 

19. The method of claim 17, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon, and wherein expression of at least one member of 
Said panel of genes is not upregulated in Said cell following 
Said contact with Said candidate compound. 

20. The method of claim 17, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and wherein expression of at least one 
member of Said panel of genes is downregulated in Said cell 
following Said contact with Said candidate compound. 

21. The method of claim 17, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and wherein expression of at least one 
member of Said panel of genes is not downregulated in Said 
cell following Said contact with Said candidate compound. 

22. The method of claim 6, wherein Said panel of genes 
comprises Type II Hexokinase, Multi Drug Resistance Gene, 
Parvalbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, and HBP1; wherein expres 
sion of Type II Hexokinase, Multi Drug Resistance Gene, 
Parvalbumin, BAD2, Prolactin, Interleukin-18, Calpain, and 
EST196325 is upregulated in said cell following said contact 
with Said candidate compound; wherein expression of 
Annexin 1, N27, and HBP1 is not upregulated in said cell 
following Said contact with Said candidate compound; and 
wherein expression of Protein Kinase C Subspecies epsilon 
is not downregulated in Said cell following Said contact with 
Said candidate compound. 

23. A method for rapidly determining the effects of a 
plurality of compounds on hot-flash Symptoms, comprising: 

a) separately contacting a sample of cells that express an 
estrogen receptor or estrogen related receptor with each 
member of Said plurality of compounds, and 

b) assessing the effect of each member of Said plurality of 
compounds on each of Said Samples of cells expression 
of a panel of genes associated with hot flash Symptoms, 
thereby predicting the effect of each of Said compounds 
on hot-flash Symptoms. 

24. The method of claim 23, wherein said method further 
comprises comparing Said expression of Said panel of genes 
asSociated with hot flash Symptoms by Said Samples of cells 
with a reference expression profile of Said panel of genes 
asSociated with hot flash Symptoms. 

25. The method of claim 24, wherein said reference 
expression profile of Said panel of genes is the expression 
profile of the panel of genes following contacting the cell 
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with a compound Selected from the group consisting of 
estradiol, tibolone, raloxifene, and tamoxifen. 

26. The method of claim 23, wherein said method further 
comprises comparing Said expression of Said panel of genes 
asSociated with hot flash Symptoms by Said Samples of cells 
with the expression of Said panel of genes associated with 
hot flash Symptoms by a Sample of cells following contact 
with a compound that has a known effect on hot flash 
Symptoms. 

27. The method of claim 26, wherein said compound that 
has a known effect on hot flash Symptoms is Selected from 
the group that consists of estradiol, tibolone, raloxifene, and 
tamoxifen. 

28. The method of claim 24 or 26, wherein said method 
comprises determining that Said compound decreases the 
incidence of hot flash Symptoms. 

29. The method of claim 23, wherein said estrogen 
receptor is estrogen receptor C. 

30. The method of claim 23, wherein said estrogen 
receptor is estrogen receptor B. 

31. The method of claim 23, wherein said sample of cells 
expresses both estrogen receptor C. and estrogen receptor B. 

32. The method of claim 23, wherein said sample of cells 
that expresses the estrogen receptor is Selected from the 
group consisting of a pituitary cell and a hypothalamus cell. 

33. The method of claim 32, wherein said sample of cells 
that expresses the estrogen receptor is Selected from the 
group consisting of a GH3 cell, a GH4 cell, a PR1 cell, a 
MtT/E-2 cell, a alphaT3-1 cell, a D12 cell, an RCF-8 cell, 
and a GT1-7 cell. 

34. The method of claim 23, wherein said expression of 
Said panel of genes associated with hot flash Symptoms by 
Said Sample of cells is quantified by determining the pres 
ence and amount of mRNA expressed from Said panel of 
geneS. 

35. The method of claim 34, wherein said expression of 
Said panel of genes associated with hot flash Symptoms by 
Said Sample of cells is quantified by a technique Selected 
from the group of reverse transcription real time PCR, 
quantitative reverse transcription PCR, Northern blot assays, 
dot blot assays, reverse dot blot assays, RNASe protection 
assays, 5'-nuclease assays, reporter gene assays, branched 
DNA assays, bead array assays, and multiplexed array 
mRNA assays. 

36. The method of claim 35, wherein said expression of 
Said panel of genes associated with hot flash Symptoms by 
Said Sample of cells is quantified by a multiplexed array 
mRNA assay. 

37. The method of claim 23, wherein said expression of 
Said panel of genes associated with hot flash Symptoms by 
Said Sample of cells is quantified by determining the pres 
ence and amount of protein expressed from Said panel of 
geneS. 

38. The method of claim 37, wherein said expression of 
Said panel of genes associated with hot flash Symptoms by 
Said Sample of cells is quantified by a technique Selected 
from the group of a western blot assay, an ELISA assay, a 
cytokine bead array, multiplexed protein detection assays, 
and an immunofluorescence assay. 

39. The method of claim 23, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Activin Beta E, Type II Hexokinase, Multi Drug Resis 
tance Gene, Parvalbumin, BAD2, Prolactin, Argininosucci 
nate Synthetase, Ribonucleoside Reductase 1, Interleukin 
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18, ARL gene 4, Calpain, EST196325, CPP32, EST208064, 
2-alpha-1 globin, Amiloride Binding Protein, Annexin 1, 
N27, HBP1, D-binding protein, FE65, Protein Kinase C type 
I, Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. 

40. The method of claim 39, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon, and wherein expression of at least one member of 
Said panel of genes is upregulated in Said Sample of cells 
following Said contact with Said candidate compound. 

41. The method of claim 39, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon, and wherein expression of at least one member of 
Said panel of genes is not upregulated in Said Sample of cells 
following Said contact with Said candidate compound. 

42. The method of claim 39, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and wherein expression of at least one 
member of said panel of genes is downregulated in said 
Sample of cells following Said contact with Said candidate 
compound. 

43. The method of claim 39, wherein at least one member 
of Said panel of genes is Selected from the group consisting 
of Type II Hexokinase, Multi Drug Resistance Gene, Par 
valbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, HBP1, and Protein Kinase C 
Subspecies epsilon, and wherein expression of at least one 
member of Said panel of genes is not downregulated in Said 
Sample of cells following Said contact with Said candidate 
compound. 

44. The method of claim 28, wherein said panel of genes 
comprises Type II Hexokinase, Multi Drug Resistance Gene, 
Parvalbumin, BAD2, Prolactin, Interleukin-18, Calpain, 
EST196325, Annexin 1, N27, and HBP1; wherein expres 
sion of Type II Hexokinase, Multi Drug Resistance Gene, 
Parvalbumin, BAD2, Prolactin, Interleukin-18, Calpain, and 
EST196325 is upregulated in said sample of cells following 
Said contact with Said candidate compound; wherein expres 
sion of Annexin 1, N27, and HBP1 is not upregulated in said 
Sample of cells following Said contact with Said candidate 
compound; and wherein expression of Protein Kinase C 
Subspecies epsilon is not downregulated in Said Sample of 
cells following Said contact with Said candidate compound. 

45. An array, comprising: 

a) a non-porous Surface; and 
b) a plurality of different oligonucleotides connected with 

Said Surface, wherein at least one of Said oligonucle 
otides is specific for a member of a panel of genes 
asSociated with hot flash Symptoms, and wherein each 
of Said different oligonucleotides is connected with Said 
Surface in a different predetermined region of Said 
Surface. 
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46. The array of claim 45, wherein at least one of said 
oligonucleotides hybridizes under Stringent conditions to a 
member of a panel of genes associated with hot flash 
Symptoms. 

47. The array of claim 46, wherein said member of said 
panel of genes is Selected from the group consisting of 
Activin Beta E, Type II Hexokinase, Multi Drug Resistance 
Gene, Parvalbumin, BAD2, Prolactin, Argininosuccinate 
Synthetase, Ribonucleoside Reductase 1, Interleukin-18, 
ARL gene 4, Calpain, EST196325, CPP32, EST208064, 
2-alpha-1 globin, Amiloride Binding Protein, Annexin 1, 
N27, HBP1, D-binding protein, FE65, Protein Kinase C type 
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I, Glutamate Receptor subunit d1, VAP1, Protein Kinase C 
subspecies epsilon, EST203549, and Heat Shock Transcrip 
tion Factor 1. 

48. The array of claim 47, wherein said member of said 
panel of genes is Selected from the group consisting of Type 
II Hexokinase, Multi Drug Resistance Gene, Parvalbumin, 
BAD2, Prolactin, Interleukin-18, Calpain, EST196325, 
Annexin 1, N27, HBP1, and Protein Kinase C subspecies 
epsilon. 


